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SUMMARY 

Tests were conducted in the Langley Full Scale Tunnel to determine the low- 
speed aerodynamic characteristics of a 1/10-scale model of an advanced arrow- 
wing supersonic cruise configuration designed for cruise at Mach 2.2. 
Configurations tested included various segmented leading-edge flaps, use of a 
single-slotted trailing-edge flap, and use of a slotted spoiler/deflector 
system to improve the landing and take-off modes of operation. Extensive 
pressure data were also obtained for one wing panel. 

The data indicated that the basic configuration exhibited static longitudinal 
instability for lift coefficient greater than 0.3. Deflecting the leading-edge 
flaps reduced vortex lift and pi;.ch instability. In addition, leading-edge flap 
deflection improved leading-edge suction and improved maximum L/D. The single- 
slotted trailing-edge flap was effective in providing increments of lift but 
produced nose down pitching moments. Lateral -directional uata indicated that 
leading-edge flap deflection increased lateral stability but reduced directional 
stability at high angles of attack. Use of spoilers for roll control were more 
effective with increasing trailing-edge flap deflection. With trailing-edge flap 
deflection of 30°, spoilers alone were as effective as the combination of spoiler/ 
•deflector. Corn i nation of spoiler and aileron deflections was effective in 
providing enough lateral control to trim out rolling moments due to sideslips of 
10° for angles of attack up to 11°. Rudder deflection of 25° was more than 
adequate to trim out yawing moments due to sideslip of 15°. 



INTRODUCTION 


The present investigation was conducted to determine the low-speed 
performance, stability, and control characteristics of an advanced arrow-wing 
supersonic cruise configuration designed for cruise at Mach 2.2. The 
investigation was made in cooperation with the McDonnell Douglas Corporation as 
part of an overall effort by the National Aeronautics and Space Administration 
to provide a technology base for the formulation and development of supersonic 
cruise vehicles. The Mach 2.2 design is a compromised aircraft from a Mach 2.7 
design in terms of operating costs, near-term technology materials, and reduced 
program risk. The configuration design and propulsion system development of 
this aircraft was discussed in references 1 and 2. The aircraft was sized with 
a 929.0 m 2 (10,000 ft 2 ) wing area and an average wing thickness ratio of 3-percent 
to meet requirements of a 7412.7 km (4,000 nmi) range and a 3,336 kN (750,000 lb) 
gross take-off weight for Mach 2.2 cruise. 

Although supersonic cruise configurations are efficient in the high-speed 
flight regime, they exhibit generally poor lew-speed performance and stability 
and control characteristics (see references 3, 4, and 5). Some of these 
deficiencies include low levels of lift for landing and take-off, pitch-up at 
moderate angles of attack, poor lateral-directional handling qualities, and low 
levels of lateral control power. Some of the features of this Mach 2.2 design 
that are intended to improve the low-speed aerodynamic characteristics include: 
the use of segmented leading-edge flaps to improve L/D and reduce pitch 
instability; the use of single-slotted trailing-edge flap to improve levels of 
lift; and the use of a slotted spoiler/deflector system to improve roll control. 

The tests were conducted in the Langley Full Scale Tunnel on a 1/10-scale 
model of an advanced arrow-wing supersonic cruise aircraft designed by the 
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McDonnell Douglas Corporation for Mach 2.2 cruise. The tests were made at 
Reynolds number of about 4.18 x 10® based on the mean aerodynamic chord of 
1.975 m (6.48 ft), with an angle of attack range from about -6° to 23° and 
sideslip angle range from -15° to 20°. The tests were conducted to determine 
effects of leading-and trail ing-edge flap deflection, aileron and spoiler/ 
deflector, horizontal tail, and the vertical tail. Extensive wing pressure 
distributions were also measured. A few tests were made with the flow-through 
engine nacelles removed. 


SYMBOLS 

The longitudinal data are referred to the stability system of axes, and 
the lateral-directional data are referred to the body system of axes. The 
dimensional quantities are given in the International System of Units and 
parenthetically in U.S. Customary Units. 


A 

b 


c 

c 



aspect ratio 

wing span, 4.131 m (13.55 ft) 
wing chord, m (ft) 

mean aerodynamic chord, 1.975 m (6.480 ft) 
drag coefficient, — 

minimum drag coefficient 

lift coefficient, 

lift coefficient at C dnnn 

rolling -moment coefficient, 
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rolling-moment due to sideslip 

pitching -moment coefficient P . Hchin a "W* 

yawing-moment coefficient, 


yawing moment due to sideslip 


p 

pressure coefficient, — 
side-force coefficient. 


J^- 

Side force 
qS 


side-force due to sideslip 


incidence angle of horizontal tail, positive trailing-edge down, deg 


lift-to-drag ratio 

p 

local static pressure. Pa (lb/ft ) 

2 

free-stream static pressure. Pa (Ib/ft ) 

free-stream dynamic pressure. Pa (lb/ft ) 

wing area, 9.29 m^ (100 ft^) 

angle of attack, deg 

angle of attack at zero lift, deg 

angle of sideslip, deg 

aileron deflection angle, positive trailing-edge down, deg 
(+) for drooped deflection 

(+) for differential deflection set for positive roll 
leading-edge flap deflection referenced to undeflected leading-edge 
position, deg 

trailing-edge deflection, deg 

rudder deflection, positive for trailing-edge left, deg 


spoiler configuration; 60 for spoiler/deflector; -60 for inverted 
spoiler /deflector; 601 for spoiler only - (see figure 2) 
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Subscripts: 

1, 2, 3, 4, 5. 6, wing leading-edge flap segments (used with le ); 1, 
nearest wing root and 6, nearest wing tip (see figure 1). 

S = 0 zero-percent leading-edge suction 

S = 1.0 one hundred-percent leading-edge suction 

Abbreviations: 

BS body station (longitudinal distance from model nose) 

WL model water line 


MODEL 

The dimensional characteristics of the 1/10-scale model are shown in 
figure 1. A schematic. drawing of the leading-and trai ling-edge flaps and the 
spoiler/deflector system is shown in figure 2. Photographs of the model 
mounted in the Langley Full Scale Tunnel are shown in figure 3. The model was 
constructed of fiberglass over an aluminum frame and was essentially rigid for 
this test. The model was instrumented with 270 pressure orifices distributed 
among five spanwise rows over the wing. The locations of the orifices are 
given in Table I. The pressure data were obtained using scanivalve transducers. 

The wing consisted of an arrow planform with an inboard leading-edge sweep 
angle of 71° and an outboard sweep of 57° with the leading-edge break at the 
63-percent semi span location (see figure 1). The wing was constructed with fou" 
segments of leading-edge flap deflection inboard and two segments of leading- 
edge flap deflection outboard of the leading-edge break. A schedule of configura- 
tions for various combinations of leading-edge deflections is given in Table II. 
The wing had an inboard and outboard single-slotted trailing-edge flap system 
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as shown in figure 2. The trailing edge flaps were deflected from 0° to 30°. 
Also shown in figure 2 are the slotted spoiler/deflector and the inverted 
spoiler/deflector. The spoiler/deflector system was tested only asymmetrically 
for its effect on roll control. The model was tested in a limited number of 
runs with the engine nacelle removed. The tail-off configuration on most of 
the tests consisted of having both horizontal and vertical tails removed. 

TESTS AND CORRECTIONS 

Static force tests were made on the 1/10-scale mode, in the Langley Full 
Scale Tunnel at a freestream dynamic pressure of q = 575 Pa (12 psf). Tests 
were conducted over an angle of attack range from about -6° to 23° and over 
a sideslip range from -15° to 20°. 

Flow visualization on. this model was made with a technique developed at 
McDonnell Douglas Corporation and reported in reference 6. This technique, 
referred to as non-intrusive flourescent mini-tufts, allows a large number of 
tufts to be applied to a model in a way that produces negligible interference 
with model forces or pressures. The basis of the method is the use of 
extremely fine nylon mono-filament fiber for tufts and a process of attaching 
the tufts to the model surface with small drops of liquid adhesive. The tufts 
are rendered visible with flourescent photography. Previous experience with 
flourescent mini-tufts have shown differences of only two to three drag counts 
due to the presence of the tufts. This feature allows flow visualization tests 
to be run concurrent with static force tests. 

The model was tested inverted to evaluate the flow angularity and strut 
tares, and these corrections were applied to the data. A buoyancy correction 
computed to be AC^ = .0004 was applied to the data. In tests of 
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similar configurations (references 3 and 4), tunnel wall corrections were found 
to be negligible and thus were not applied to the data. Blockage corrections 
determined from tunnel surveys of similar size models were applied to the data. 

PRESENTATION OF DATA 

A test schedule and tabular listing of the data are presented in Appendix. 

Figure 

Longitudinal aerodynamic characteristics: 

Flow visualization 4,5 

Pressure distribution 6-9 

Effect of leading-edge flap deflection 10 

Effect of outboard leading-edge flap deflection 11 

Buildup of segmented, leading-edge flap deflection 12,13 

Effect of trai ling-edge deflection 14 

Effect of horizontal tail 15,16 

Effect of horizontal tail incidence 17-19 

Effect of nacelles 2C 

Effect of sideslip 21 

Leading-edge suction analysis 22,23 

Lateral -Directional characteristics 

Effect of sideslip on clean leading-edge configuration: 

tail on 24 

tail off 25 

Effect of ideslip on configuration with leading-edge deflection: 

tail on 26 

tail off 27 
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Effect of leading-edge deflections on lateral-directional 28 

stability derivatives 

Effect of tails on lateral-directional stability derivatives 29,30 

Effect of ventral on lateral-directional stability derivatives 31 
Effect of nacelles on lateral -directional stability derivatives 32 
Effect of spoiler /deflection system 33-35 

Effect of ailerons 36-38 

Effect of deflecting both ailerons and spoilers 39 

Lateral control available 40 

Effect of rudder deflection 41,42 


RESULTS AND DISCUSSION 

The data are presented in figures 4 to 42 with only limited analysis in 
order to expedite publication of results. 

Longitudinal Aerodynamic Characteristics 
Flow Visualization .- Photographs of the tuft study are shown in figures 
4 and 5 for a clean leading-edge configuration with trailing-edge flap deflec- 
tion of 0° and 30°. The flourescent tufts were attached to the left wing 
panel for these tests. Tape used to seal the leading-and trailing-edge devices 
on the right wing panel also shows up in the photographs, indicating the wing 
outline. In general, the photographs indicate that spsnwise flow indicative of 
vortex flow starts at the leading-edge of the outboard panel at about a = -1° 
and moves inboard. At a = 5°, there is spanwise flow along the entire span of 
the leading-edge and is very predominant in the outboard panel. This spanwise 
flow pattern moves inboard and rearward as angle of attack increases. There is 
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little difference in the flow pattern between flap deflections of 0° and 30°. 
This can be seen in the pitching moment data, discussed later, where pitch-up 
of both configurations occur at the same angle of attack. 

Pressure Distributions .- The data obtained from the five spanwise rows of 
surface pressure orifices are shown in figures 6*9 for a sample of representa- 


tive configurations. A more complete presentation of the pressure data is 
reported in reference 8. The configurations presented have leading-edge 


deflections of" 2 3 4 5 6 = °°* 0 °* °°» °°» °°» and 

(6f i e ) i 2 3 4 5 6 = » 35, 35, 19, 29 with trail ing-edge deflections 


of 0° and 30° 


In general, the data indicated that leading-edge deflection reduced the 
peak loading near the leading-edge and produced more loading on the outboard 
panel at higher eagles of. attack (up to 19°) compared to the clean leading-edge. 
The slotted trailing-edge flap was very effective in producing a pressure 
loading when deflected 30° throughout the entire range of angle of attack. The 
leading-edge loading was not affected much by the slotted trailing-edge flap 


system. 


Effect of Segmented Leading-Edge Deflections .- The effect of segmented 
leading-edge flap deflection is shown in figure 10 for various trailing-edge 
flap settings. The basic clean configuration with leading- and trailing-edge 
flaps up exhibited a pitch instability associated with vortex lift above 

= .3. Leading-edge deflection reduced the vortex lift and pitch instability, 
and generally reduced vortex drag, however, it did not delay the angle of attack 
at which pitch-up occurred. The maximum L/D produced, L/D =10.60at = 0.26, 

was made for a configuration of ^ e ) = 13, 34, 35, 19, 29 and 6^ ^ = 0°. 

This is a substantial improvement over the maximum L/D of 7.44 at = .2 
obtained with the clean leading-edge. 
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Leading-Edge Suc tio n Analysis .- A method of comparing configurations for 
their leading-edge suction effects is discussed in reference 7 and is used here 
for comparison purposes. Figure 22 compares drag polars of various leading-edge 
configurations with curves indicating the 0-percent and 100-percent leading- 
edge suction drag polars. The leading-edge suction curves were obtained from 
the following equations using the data from the basic clean configuration: 

C D S . 0 ■ C Ltan (( > ‘ a 0> + C Dmin 

C D, . , „ * ( C L ' C Lmin ^ 2 * C Dmin 
nA 


The data is shown in figure 23 as a fraction of full leading-edge suction. The 
amount of leading-edge suction is an ndication of the aerodynamic efficiency 
of the leading-edge deflection. The data indicate that a leading-edge configura- 
tion of le ) 1 2 3 4 5 6 = 13, 34, 35, 35, 19, 29 with 6 f tg = 0° 
developed 92 percent suction at a = .2, while the clean configuration 
developed less than 31-percent suction above = .2. With trailing-edge 
flaps deflected 30°, the clean leading-edge configuration developed about 60- 
percent suction above = .45, however with the leading-edge slightly deflected, 

more suction was produced at the higher C^'s between 0.4 < <0.7 

Effect of Trailing-Edge Flap Deflection .- The effects of trailing-edge flap 
deflections are shown in figure 14 for various leading-edge configurations. In 
a few tests, ailerons were deflected along with flaps to simulate a full-span 
trailing-edge flap deflection. 

The data of figure 14 indicated that the trailing-edge flap system was 
effective in producing an increment in lift accompanied by an increase in nose 
down pitching moments with pitch instability delayed to higher C^'s, and an 
increase in L/D at higher C^'s. The deflection of ailerons along with 
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trai ling-edge flaps resulted in slight increases in lift and negative pitching 
moments with little effect on L/D. 

Horizontal Tail Effectiveness .- The horizontal tail provided a small 
stabilizing contribution up to the pitch break on the pitching moment curve. 

At C^'s above the pitch break, the horizontal tail had little effect on 
pitch stability. 

Longitudinal control effectiveness is provided by deflecting .. i all movable 
horizontal tail, and data on the effect of deflecting the horizontal tail 
through a range of +5° to -15° are shown in figure 17. Data from figure 11 
indicate that the tail was effective in producing an increment in pitching 
moment for the range of deflection tested. 

In order to investigate the effect of tail deflection on a number of 
configurations, a tail . deflection of i t = -10° was used with several 
configurations. The data are shown in figure 18. 

Effect of Sideslip .- The effects of sideslip on the longitudinal aero- 
dynamic characteristics are shown in figure 21. The data show a slight 
stabilizing effect on the clean configuration and slight destablizing effect 
on the high-lift configuration at high C^'s. 

Lateral Directional Stability Characteristics 

The effects of sideslip on lateral-directional stability characteristics 

are shown in figures 24 to 27. The effect of leading-edge deflection, vertical 

and horizontal tails, ventral, and nacelles on lateral -directional stability 

derivatives are shown in figures 28 to 32. The lateral-directional stability 

derivatives, C Y , C , and C\ ft , were determined from data at $ = 0° and 
8 B p 

B = 5°. 
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The data indicated that leading-edge flap deflection decreased directional 
stability. The tail contributed a positive increment of directional stability 
although the effect generally decreased at above angles of attack of 16°. T he 
ventral had little effect on the clean leading-and trailing-edge flap configura- 
tion, but on the flaps-deflected configuration shown on figure 31, the ventral 
decreased directional stability above a = 14°. The addition of the nacelles 
indicated a slight increase in lateral stabi.ity. 

Lateral/Directional Control Characteristics 

Lateral control effectiveness was provided by deflecting differential aileron 
and use of a slotted spoiler /deflection system (see figure 2). The spoiler/ 
deflector was deflected in a normal position at the inboard aid midspan location 
of the right wing an in an inverted position at an outboard location on the 
left wing to produce right roll; i.e., positive AC^, A few tests were made 
with the spoilers deflected alone without slotted deflectors. 

The effects of the spoiler/de.lector system on lateral centre 1 are shown in 
figures 33 and 34. With trailing-edge flaps up, the data indicated a reversal 
in roll control on configurations with spoiler/deflectors deployed in the mid- 
span positio.i, inboard and mid-span position, or with spoilers deflected alone in 
the inboard and mid-span position. Only the inverted spoiler/deflector in the 
outboard position produced a positive increment of C t for the basic clean 
configuration. With trailing-edge flaps deflected, the data indicated that 
the slotted spoiler /deflector system and the unslotted spoiler alone was 
effective in producing a positive increment of lateral control. On a configura- 
tion with leading-edge and trailing-edge flaps deflected 30° a combination of 
inboard and midspan spoiler deflection produced almost the same amount of lateral 
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control as the slotted spoiler/deflection system. The outboard inverted 
SDoi ler/ deflector provided no positive increment in roll control in this 
configuration. 

The effects of sideslip on lateral-directional characteristics on a 

configuration with spoiler deflection alone on the inboard and mid-span are 

shown in figure 35. The data indicated that with spoiler deflection alone at 

the inboard and mid-span location, there is enough lateral control to trim the 

rolling moment for a sideslip of 10° up to an angle of attack of 5° for this 

configuration with leading-edge deflection of (6^ -| e ) ] 2 3 4 5 6 = 

13, 34, 35, 35, 19, 29 6- . = 30°. 

f,te 

The effects of differential aileron deflections on lateral directional 
characteristics are shown in fiqures 36 and 37. The data indicated the. - , 
lateral control effectiveness with differential aileron deflections decreased 
with increasing angle of attack. 

A combination of deflecting spoilers and differential ailerons was tested 
in order to achieve maximum roll control. The results of this configuration 
are shown in figure 39. Figure 40 illustrates the amount of roll control 
available and required for trimning rolling moments due to a sideslip of 10°. 
The data indicates that the combination of deflecting ailerons and spoilers 
produced enough lateral control to trim out moments due to sideslip of 10° 
for angles of attack up to 11°. 

Presented in figure 41 are the effects of rudder deflection on lateral - 
directional characteristics. Tk. data indicate that rudder deflections up to 
25° provide a constant increment of directional control for the angle of attack 
range tested. 
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CONCLUSIONS 


The results of static force tests of a 1/10-scale model of an advanced 
arrow-wing supersonic transport designed for cruise at Mach 2.2 indicate the 
following conclusions: 

1. The basic configuration exhibited a pitch instability associated with 
vortex lift above C^ = .3. 

2. Leading-edge deflection reduced vortex lift and pitch instability. 

3. Leading-edge deflection improved maximum L/D over the clean configuration. 

4. The single-slotted trailing-edge flap system was effective in producing 
an increment of lift. There was also an increase of nose down pitching moments, 
delay in pitch instability to higher C^'s, and an increase of L/D at higher 
C^'s associated with trailing-edge flap deflection. Use of droop aileron 
deflections to simulate full span trailing-edge flaps had little effect on L/D. 

5. Leading-edge deflection was effective in improving the leading-edge 
suction. Analysis of leading-edge suction indicated a leading-edge configura- 
tion of (<^ le ) 1, 2, 3, 4, 5, 6 = 13, 34, 35, 35, 19, 29 with trailing-edge 
flaps up produced 92-percent suction at = .2, which is a large improvement 
over the leading-edge suction of 31-percent for the clean configuration. 

6. Deflecting leading-edge flaps decreased directional instability at 
higher angles of attack. 

7. With trailing-edge flaps of 0°, all spoiler/deflector combinations 
except the outboard inverted spoi ler /deflector were ineffective in producing 
positive roll control. The spoiler system became more erfective with trailing- 
edge flap deflection. Spoilers alone provide almost as much roll control as 
the slotted spoiler/deflectors with the trailing-edge flaps deflected. 

8. Combination of spoiler and aileron deflections produced enough 
lateral control to trim out roiling moments due to sideslip of 10° up to an 
angle of attack of only 11°. 
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TABLE I - Location of the Pressure Orifices 



TABLE I - Cont. 


STATION 2 = .263 


UPPER X/C LOWER 


L.E. FLAP 

! 

L.E. FLAP 

i 

0 ! 

.002 

.0001 ! 

.003 

.001 j 

.006 

.004 

.027 

.012 j 

.056 

.027 | 

.085 

.041 

.114 

.056 

.143 

.084 


.113 


.127 


WING 

WING 

.20 

.15 

.25 

.20 

.30 

.30 

.35 

.40 

.40 

.50 

.45 

.60 

.50 

.70 

.55 

.80 

.60 


.65 


.70 


.75 


.80 


j .85 


T.E. FLAP 

T.E. FLAP 

.878 

.884 

.881 

.390 

.885 

.914 

.891 

.933 

.903 

.958 

.9"! 

.987 

933 

1.00 

i .950 


1 .970 



.988 


STATION 3 = .492 


x/c 

UPPER LOWER 


L.E. FLAP 

L.E. FLAP 

0 

.002 

.001 

.005 

.003 

.012 

.011 

.046 

.046 

.092 

.069 

.138 

.092 

.185 

.138 

.230 

.134 


.207 


WING 

WING 

.25 

.30 

.27 

.40 

.30 

.50 

.35 

.60 

.40 

.70 

.45 


.50 


.55 


.60 


.65 


.70 


.75 


.80 


.85 


T.E. FLAP 

T.E. FLAP 

.820 

.827 

.823 

.836 

.838 

.873 

.837 

.900 

.856 

.936 

.873 

.982 

.901 

1.00 

.937 


.955 


.982 

I 








TABLE I - Concluded 


STATION 4 = .638 


UPP ER x/c LQWER 


L.E. FLAP 

L.E. FLAP 

0 

.002 

.002 

.003 

.003 

.008 

.008 

.034 

.016 

.066 

.032 

.099 

.050 

.131 

.066 

.171 

.098 


.130 


.147 


WING 

WING 

.15 

.175 

.175 

.25 

.20 

.30 

.22 

.40 

.25 

.50 

.27 

.60 

.30 


.35 


| .40 


.45 


.50 


.55 


.60 


.65 

1 . - 1 


T.E. FLAP 

T.E. FLAP 

.767 

.779 

.773 

.790 

.779 

.836 

.790 

.917 

.813 

1.0 

.836 


.871 


.918 


.941 


.976 





STATION 5 * .877 


UPPER x/c LOWER 


L.E. FLAP 

L.E. FLAP 

0 

.040 

.018 

.082 

.038 

.123 

,060 

.166 

.080 

.215 

.164 


.182 


WING 

WING 

.22 

.25 

.25 

.30 

.30 

.40 

.35 

.50 

.40 

.60 

.45 

.65 

.50 

.70 

.60 

.75 

.65 

.80 

.69 

.90 

.75 

1.00 

.80 


.85 


.95 




TABLE II - Various Leading-Edge Configurations 


Configuration 

1 

2 

3 

4 

5 

6 

1 

50 

55 

60 

65 

64 

70 

2 

35 

50 

60 

72 

70 

70 


65 

65 

65 

65 

64 

70 

3 

0 

0 

0 

0 

64 

70 


65 

0 

0 

0 

64 

70 

4 

65 

65 

0 

0 

64 

70 

5 - 

65 

65 

65 

0 

64 

70 

6 

50 

50 

50 

50 

52 

58 

7 

50 

50 

50 

50 

35 

44 

8 

35 

50 

50 

50 

35 

44 

9 

35 

50 

50 

50 

0 

0 

10 

0 

50 

50 

50 

35 

44 

11 

0 

0 

50 

50 

35 

44 

12 

0 

0 

0 

50 

35 

44 

13 

0 

0 

0 

0 

35 

44 
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Figure i. - Three -view drawing of l/10-scaie model. Dimensions are in meters(inches). 




Figure 2. - Schematic drawings of leading- and trailing-edge flaps, spoiler/deflector, 
and inverted spoiler/deflector. 
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Figure 3. - Photograph of l/10-scale model installed in Langley Full-Scale Tunnel. 







Id) a =1° 

Figure 4. - Continued. 
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Station 3, rj -■ .492 


(a) a =-5. 

Figured. - Pressure distributions. 





















Figure 6. - Continued. 
















(e) a=2.99 
Figure 6. - Continued. 











(f) a =4.97 
Figure 6. - Continued. 















Station 3, rj = .492 


ig) C 

Figure 6. -i 







































Station 3, 77 = .492 
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Figure 6. - 


















<k) a =15.05 
Figure 6. - Continued. 














(I) a =16. 91 
Figure 6. - Continued. 
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Figure 




















(n) a = 20.86 
Figure 6. - Continued. 














<o) a=22.77 

Figure 6. - Concluded. 















Station 3, 7 } = .492 


Station 5, 77 = .877 


(a) a =-5.17° 

Figure 7. - Pressure distributions, | g ) | f 2 , 3, 4 ** 6 = ^ 











Station 3, 7 ) ~ .492 Station 5, ?? = .877 


a =-3. 15 

Figure 7. -Coni'im'i. 
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(c) a = -1. 19 
Figure 7. - Continued. 
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(e) a =2. 92 

Figure 7. - Continued. 
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Station 2, 77 = .263 Station 4, 77 = .638 





(f) a=4.96 

Figure 7. - Continued. 








o Wing 
O T.E. Flap 
a l.E. Flap 

+ Denotes Lower Surface 




(g) a= 6. 99 
Figure 7. -Continued. 









(h) a =8.93 
Figure 7. - Continued. 


































{]) a =13.05 
Figure 7. - Continued. 


















Station 2 , 77 = .263 Station 4, 77 = .638 



(k) a =15. 00 

Figure 7. -Continued. 




























(m) a =18.93 
Figure 7. - Continued. 






























(o) a =22. 73 
Figure 7. -Concluoea. 
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A L.E. Flap 

+ Denotes Lower Surface 




(a) o =-5.21° 

Figure 8. - Pressure distributions, ty ijl 1,2, 3,4,5, £ =13,34,35,35,19,29. 6fte = 0- 
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(b) a =-3.23 

Figure 8. - Continued. 







(c) a =-l. 16 
Figure 8. - Continued. 










(d) a =0.88 
Figure 8. - Continued. 


















Station 3, ?; = .492 Station 5, 77 = .877 


(f) a =4. 99 
Figure 8. - Continued. 








(g) a =7.02 
Figure 8. -Continued. 
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(i) a =11. 08 
Figure 8. - Continued. 






















































(m) a =18.99 
Figure 8. - Continued. 













ini a = 20.90 
Figure 8. - Continu *!. 














(o) 0=22.72 

fig': • 8. - Conclude. 
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Figure 
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(e) a =2. 94 

Figure 9. - Continued. 
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(g) a =6. 94 
Figure 9. - Continued. 













(h) a =8. 99 
Figure 9. - Continued. 
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Figure 9. - Continued. 




(k) a =15. 02 
Figure 9. - Continued. 
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(m) a =18.99 
Figure 9. - Continued. 




(n) a =20.91 
Figure 9. - Continued. 











(o) a =22. 77 
Figure 9. - Concluded. 
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Figure il. * Effect of outboard leading -edge flap deflection on longitudinal aerodynamic 
characteristics. Tail-off. 0=0. b* te =3<f. 
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Figure 12. - Effect of deflecting the leading - edge flap segments 

starting at the inboard segment Tail • off. 0 «0.6f #te 
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Figure 13. - Effect of deflecting the leading-edge flap segments starting outfcoardL 
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Figure 15. - Effect of horizontal tail on longitudinal aerodynamic characteristics ot 
the clean leading -edge configuration. p= (f. 
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Figure JS. • Concluded. 
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Figure 18 . - Continued . 
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Figure 19. - Effect of deflecting horixontal tail, it = - 10° on several configurations. 
(6 f, le 1 1, 2, 3. 4.5.6 * 13, 34, 35, 35, 19. 29. 0 = (I®. 
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Figure 21. - Effect of sideslip on longitudinal aerodynamic characteristics. Tall -on. 
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Figure 22. - Comparison of drag polars of various leading-edge configurations with the 


0- per cent and 100-nereent leading-edge drag polars. 
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Figure 22 . - Concluded. 
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Figure 23. - Fraction of full leading - edge suction of various leading - edge configurations. 
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Figure 23. - Concluded. 
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Figure 24. - Continued. 
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Figure 24. -Continued. 
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Figure 25. - Effect of sideslip on lateral -directional aerodynamic characteristics 
of clean leading- edge configuration. Tail - off. 
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Figure 26. - Concluded. 
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Figure 27. - Effect of sideslip on lateral -directional aerodynamic characteristics. 
®f, te>| 2 3_ 4 5 _ 6 = 13, 34, 35, 35, 19, 29, . Tail-off. 
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Figure 29. - Effect of tail components on lateral -directional stability derivatives of 
clean leading -edge configuration. 6f te =0 . 
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Figure 31. - Effect of ventral on lateral-directional stability derivatives. 
,6 Ue'l,2,3,4,5,6= l3 . 34 .35.35.l9.29. 6 f te =30° 
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Figure 32. - Effect of nacelles on lateral -directional stability derivatives. 
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Figure 33 . - Effect of spoiler/deflector on the lateral - directional aerodynamic 
characteristics. ^ | e >, f4( 3 4 5 >6 = 0, 0, 0, 0, 0, 0. 6 f te =tf\ p=(f. 
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Figure 34. - Effect of spoi ler/ deflector on lateral-directional aerodynamic 
characteristics. < 6 . |^| 2 3 4 5 6 =I3, 34, 35, 35, 19, 29, . 
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Figure 33. - Effect of spoiler/deflector on the lateral - directional aerodynamic 
characteristics. | e l|, 2, 3, 4, 5, (T °- °' °* °* °' °- 6 f,te =ff> - P =oP - 
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Figure 34. - Effect of spoiler/ deflector on lateral-directional aerodynamic 
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Figure 34. - Continued. 
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Figure 36. * Effect of differential aeieror- '<t ruction on lateral -directional aerodynamic 
characteristics of clean configuration. <6f | e )| 2 3 4 5 
6 f tA =0°. Tail -on. M°. ’ ' ' ’ ’ ’ 
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Figure 38. - Effect of sideslip on configuration with 6 a =+ 30°. 


( 6 f | e )| 2 3 4 ^ 6 = B, 34, 35, 35, |9 , 29. 6 f> te=30°. Tail-on. 
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Figure 41 . - Effect of rudder on lateral -directional aerodynamic characteristics. 3=0 





Gy 



Gn 


.02 

0 

-.08 

-.06 



■ 

■ 

■ 


■ 

■ 

■ 


■ 

■ 

■ 

■ 

■ 

■ 

■ 


n 

m 

m 

m 

m 

m 

PI 


PI 

■ 

PI 

PI 

PI 


■ 


M 

m 

■ 

■ 

m 

m 

m 


Ml 

m 

Ml 

Ml 

Ml 

US 

m 


lii 

s 

nr* 

tM 

ill 

ii 

feif 

5 


• « i 

Mi 

5 

5 

S 

0 — m 

m 

□ 

m 

■ " ■ 

& 


n 

wm 

n 

m 

m 


m 

m 

m 

m 

m 

m 

|3| 

a 


m 

ii 

■ 

rs 

m 

ii 

* m 

■ 

H 


m"rn 

H 

M 

m> -A 

IB 

Ii 

■ 

□ 

H 

m 

■ 

■ 

■ 

■ 

■ 

■ 


■ 

■ 

■ 

Ml 

■ 

■ 

u 


■ 

■ 

■ 

■ 


■ 

■ 


■ 

■ 

■ 

■ 

■ 


■ 


6 f , deg 

O 0 
□ 10 
O 20 
A 25 



(b) 


(6 f,lel|,2,3,4,5,6= 13 ' 34 ’ 35 ' 35 ' 19 ' 29 : 5 <.‘e 


=30 


Figure 41. -Concluded. 






O 0 
□ -15 
O -10 
A -5 
k 5 
b 10 
O 15 


i 

'0 


ri sties \ 
35. 19. 2 






Appendix - Presentation of Tabulated Data 


The symbols used in the data tabulation ire defined as follows: 
ALPHA Angle of attack, deg 

BETA Angle of sideslip, deg 

CD Drag coefficient, stability axis 

CL Lift coefficient, stability axis 

CPM Pitching moment coefficient, stability axis 

CRM Rolling moment coefficient, body asis 

CSF Side force coefficient, body axis 

CYM Yawing moment coefficient, body axis 

L/D Lift-to-drag ratio 



Table A -I . - Run schedule 
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Table A-l. -Continued 










Table A-l. -Continued, 




Table A-l. - Concluded. 




POINT BETA ALPHA CL CD CPM C«M CSF CVM L/D 

2119 0.00 .90 .2740 .0489 -.1047 .0006 -.0056 -.0019 5.6064 
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POINT BETA ALPHA CL CO CPM C«M CSF CYM L/O 

2358 5.00 -5.12 .0540 .0514 -.0961 .0029 -.0182 -.0082 1.0512 
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POINT SETA ALPHA Cl CO CPM CRM CSF CVM L/O 

2520 0,00 -5.18 - . 01 J7 ,0461 -.0718 .0004 .0001 -.0021 -.2976 


00 'r» 0 'o~ 4 OK + « 00 '^*aD 
DhrM(M^c 04 )^(nmK ^ h 4 
rt{\j*r') 0 'c\jo<\j<~<coor*-h»o 
t oj * 9 *» ^(MvioonooD 

*••••••••••••• 

-«foa)a>h>K^tf> 44 (oro^(vt 


r» 44 N^r>) 4 (nH^oMflocDa) 

nj«- 4 COCOO'Ojnjin' 0 OJO''+*>COO 

OAlNN« 0 «h 4 HMHO«H 44 ) 

\NooMn(Miunoo(VMno>(n*HGO 

J6t66t66t«90t00« 

m •-» m in k ^ > sc in * m «« oj 

i i 


H 4 4 (MCCOOmoOOO 

(v#MH«H(ViHfHO(v(\irn(vnTK 
OOOOOOOOOOOOOO 

oooooooooooooo 


I 9 I « I I I t I I I I I I 


4 H(V )4 4 lA(*) 0 «a^^H(n(nK 

XOOOOOOOOOOOOOOO 

>000000000000000 

0 * 6 t« 0 « 66 « 6 « 60 «* 

I 9 I 9 I I 9 9 « I 9 I 9 I I 


HOOOHHHOHHWMO' fO 
OOOOOOOOOOOOOO 
OOOOOOOOOOOOOO 

9 9 9 9 9 1 9 9 9 


mKrtflO'ftflO'^ofONOCDV'CD 

rtMo^mrocvoroom^otfin 

U .000000000000000 

(XOOOOOOOOOOOOOOO 

o 

999999999999999 


OOOOOOOOOOOOOO 

OOOOOOOOOOOOOO 


9 9 9 9 1 9 9 9 9 9 9 


*>r>>inKccojojnj*~«<Dco<r> 

\Oi- 4 \OflD(I)r r )(\i(C »-• W 4 w 

^SS^KK^) 44 ^|f)(\jOO 
OOOOOOOOOOOOOO 

9 9 9 9 9 1 9 9 9 9 9 9 9 


KM( 7 )KflCC 0 O^fiC 4 flD(nMCCH 

XOOOOOOOOOOOOOOO 

aroocoooooooooooo 

o 

9 9 9 9 9 


fnnr)Cin 44 Cflcnoo 4 aw 
r 4 fO«nw(*)(*>r)HoocoHHrf) 
a ooooooooooooooo 

u # f • f » • • • • t t • • • • 

9 9 9 9 9 9 9 9 9 9 9 


lOKOCOlT^O^HflO^OKN 

MniDOKaNfVl'MflDfMVJ^ 

(nnr) 44 tf)Koru)oir.a 

OOOOOOOhihh(\j(VJ(V! 


ru 

in r-* 


sf CO 


o * cn 


uoo 


l 0 ^( 04 fl 0 \ 0 OO 4 tf)in 9 H 

«N®mr)N«)^o^H 4 ^ 

M(\i*\jn 4 inN 04 MVI«»H 

COOOOOOHhhW(V)I»> 


Nf-t^^onocc iriraioo 

in*-*OC-inOiO'> 4 fVMMT *-♦ 
C^*f H 4(V|( v )44ir)>Cl w N CD O' 


in 

•h m 

o 

(*> 

K 

jevjn 

O' 

a 

O^o 

• • 


9 t 


^>OCCN'fiK(Of r )»^COCDC^ 

nHfMiViOfOi^tvn^cDM^ 

(VtO^Mnno^innaNoa) 

CO«H(\jf044lT'D>0NflDfl0 


^-•fo^irro^fvjnoo^h-^oD 

IV|hO' (^OOOHHHO^ChN 


n oj in > o r it n cc o r\j 

I I »-♦ i-4 *-4 rM rM (Vj (V 


oooooooooooooo 
oooooooooooooo 
• ••••••••••«•• 

oooooooooooooo 


4 ®Of 0 rViir(\ia(\jMH 440 lftN 0 ‘ 

lH(\jH(^ 0 'OOOHrtOO(>^N 

a »•••••••••••••• 

JIT W IH (\Mf» ® C n ID N ® O (VJ 
<191 r-l H »-4 rM (\J (Vj 


<000000000000000 

K ooooooooooooooo 

(DOOOOOOOOOOOOOOO 


O' 

o 

«— « 

Oj 

CO 

* 

in 

<£ 

> 

cc 

o 

o 


OJ 


K CO 

O' 

e 

t-4 

OJ 

CO 

* 

in 

'O 

h- 

CO 

O' 

o 

M Oj 

rvt 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

r> 

CO 

* 

•4 

* 

*> 

Z CO 

00 

a 

O' 

O' 

a 

O' 

O' 

o* 

0' 

O' 

O' 

o 

o o 

in 

in 

&r. 

in 

in 

in 

in 

in 

in 

in 

in 

m 

in 

in 

CO 

M of) 

*> 





'O 

%o 

'O 

'O 

'O 

>o 

h- 

K K 

OJ 

Oj 

Oj 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

#-« 

O OJ 

a 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ OJ 


cc 


Z 

<x 



RUN I 7 * 


j»»**«««**» • » • * 

I I 1 


O^^OOOO^r4HCCWO 

XOOOOOOOOOOOOOO 

>-00000000000000 
0 I* I* »* »* I* »*•****» •* * * •* 


OO 0(M 4«(U W<*) 

u .00000000000000 
^00000000000000 

g •«•• t «»»•«*•« t 
> » I I I $ 


OChWO^^OOO(Vlfl'C 4 4 

xoooooooooooooo 

oroooooooooooooo 

| I t ! * I » 


<»1A4CDMVN^< DtfiO^OO 
^ CO 

X»^^<Vi*-4r<W(V4<C(r^4h*0 

0,0000000000— tr-*««»f\| 

O • • ♦ • • ••••••••• 


(nif,tf1W4^»^4^^4»4CD 

0(VJHr»i-i^(M4^0<M^CDf>K 4 
0000000000 — *^*fu M**) 


<0a(HD^Oft/Ort<roCttf>^ 
K#-»4 •HOO' NC 4D 40 4 O O' 
O^OOO*-»eV^M0^ll>4?l^«DCt 

r r 1 


4<JD^<nO4^h(U0flDir<U^W 

Xr-4<V-»0'<>OOOOOOOOa 

&•••••••••*»••* 

_j ifi CO —4 (VKTNOHrtiTN^O 

J I I p4 ^ r-» H H (W 


<00000000000000 

OOOOOOOOOOOOOO© 

hj************** 

oroooooooooooooo 


H^4inN0^flfO k OH(Va4iT'C 

^wcvcwcucufuwrowc^Hf^focn 

ofororocnrorofomnc^foc^cnro 

a 


o 

x 

-i 


4®lft(Vtfi(Xl404>W<»)0(»HV 

r-to^r^o^roooincM^tnrw 

®^K^flODinKWMCOi^Wtf) 

^W4^(Mf>NO««D<nOK4 f 

mu)NOKoa>t/)<<nroronifu 


OOOOOOOOOOOO-*-* 
X OOOOOOOOOOOOOO 

>00000000000000 


OOCVl/lOOQDfM^DlDCVOCOfO 
OOHOHCOHftlftlfjHHrf 
It OOOOO OOOOOOOOO 
V> OOOOOOOOOOOOOO 

u*«»»**»»****»« 

• I 


«D«^C0>^«*«( tf )D^O4A< l 4)h(V 
OOWl/^ 4W 4<04 44rt04 
X OOOOOOOOOOOOOO 
tt OOOOOOOOOOOOOO 

• 1 1 1 1 1 r 1 m a r # r 


^lftlfl«WrtO'^CDCDN»fJrt 

HKK4KftlOWKOtf»ftMn4 

(X OOOOOO OOOOOOO— « 

II I I I • $ • M # * * * # 


f) h* 4> 4 

00000000 


6h*W CD < M 
(*> 4 OW O (0 tf) 

^h^Mncnn 
#•*#-< ai «\j <n in < 


JON4^0'«0K4inmAiOhM 

UMHrv<n<*)4ift^K0D0'0'ow 


<«0O — * — * tf> f*> O < 4 ^ (V N O CD 

r ^(VH^(ro^4ooo4<r« 

ix ###•*•*#*•#*** 

J IM*> *•« (VttD^CflD— *fOt/>^COO 

4 I | | MrHHHHftl 


<00000000000000 
> OOOOOOOOOOOOOO 

Ui «••••#•• ^ »« v , # 

flD OOOOOOOOOOOOOO 


o 

< 

<w 


D 

a 


KO^fU(*)4lA4)KdClChOi^M^ 

t ^ ^4 44 ^iTininr) 


044444444444444 

a 



POINT BETA ALPHA CL CD CPM CPH CSF CYM l/D 

4270 0,00 -5.16 • 0B68 .03^5 -.0565 .0011 -.0011 ,0004 2.5735 


© 40 .-»>© iraD % oaD 4 f f ><*<\j 

m (\ icrarHinco ( vj ^ foo » o^in 


oooooooooooooo 

oooooooooooooo 


I 


inOlTMT^S ^ron 

^• Hfow ^ o^nwn <-• ro (vj it 
oooooooooooooo 
oooooooooooooo 


i I I i I I 


c ( nK ^ c < vi ^ 4 C ( ViM^oc 

oi \ i ^ H ^^» nn 4 Mnn ^^ 

oooooooooooooo 

oooooooooooooo 

i I I I I « I I I I « I I 


f >* ^« CoCir €€ Kh*«M 

x vOoCiCcDiDm ^ on^oc 

c-oooaocooooo — <(\j 

• ••••••••••••• 

Iflfltlftfl 


^•O^fOlOn^NCO^ \0 • O tP 

ip > <*> r ift^4r>o(ViHKmm 
rofn ^ uiN ^ ro ^ cvir ^ rro ' iP^P 
OOOOOOHH(\l(Vi^n4 ^ 


tr)(UflOO<OMVl»^H(VIOM4^ 

vin > 4 -« 4 > cD > a *< vj ><\ ia > if>fO 

_»••••••••••••••• 

*><* » 4 ^> otP 44 fOfn ( VM\>(vi 
i i 


MOHOOOOOOOOHi-tftjn 

2000000000000000 

>000000000000000 

II I I III I I I I 


tp * GOaooaDCDOO <\ jiP*tPOrt 
wiynTHrjooo ^^^ ntflH ^ 
u. ooooooooooooooo 

i/)OOOOOOGOOOOOOOO 

a ••••••«••• t ••• • 

I I I I I I I I 


* owirO '( vioiTMnM ( n *« o ® 
* ^ fOftlOOHrtr 4 CIV(»}^nO 
2000000000000000 
ct ooooooooooooooo 

o ••••••••••«••« • 

I I I I lift 


eoo (\ iiP ( PflDiniPcD (\ i < rcoroocK ) 

ZhhOOO © hI *) J )® Oh 4 vO ® 
Ol 0000000000 #- 4 *-*^*- t — • 

o • • 


a oO'hoooip inN ^ ou ) 

O ( V ) HrHHHlVi 4 ^< MnN ( VI 0 &inH 

•. OOOOOOOOO — A ^ CJtViC ^* 


* * flD *<*» OK | p>iP OaC *0 

^ noo ^^ jrr^roooDiOoN 


*-**-* a ooa ^ oo^oa © o > 


m r r > tf ) AO ( 7 ' ft -# roir ^ O'ocvi 

I I H H *H H (Vj (\J 


oooooooooooooo 

oooooooooooooo 

• •••••••••••ft# 

oooooooooooooo 


^*( vnreDino * MM ( vi » H*oo 

UrtOOOHl \ jfOP 4 jn ^^ QDC (> 

III 


<> CmKa ' KQDHOCDN ( VlOO ^ U )^ 

IrtWwCPO ' O ' OOOOO ^ O ' O'h 

Ol ••••••••••••••• 

Jin ro h (\ j *>( Tr - iniPxOoooc\j 
4 I f I *-4 r 4 H H (\J (Vi 


4000000000000000 

>000000000000000 

Ui ••••••••••••••• 

ccooooooooooooooo 


r -« fViro 4 iP \ C > cc ( r ©.-*( Vjco 4 

f ^ f ^ K ^ f -. f ^ r ^^ fs-aeooaDoooo 

(M(Vj(Vi(Vl(Vi(Vi(\i(MM(Vi(Viat(Vi(M 

*■****'*■**’*-*’* 4 '** 


hHWP '» in ^ MDaOH ( VM ^4 

(Vi ZOO S <J'O0'OO'O<*©O©O© 

* w > 0 VD ' O » 0 ^)< 0 ^« 0 ^ NNNhh i 

OJ 0444444444*. 4444 

Q . 


z 

O 

or 


z 

or 


4705 



on 

in 

>0 


O ' 

n 

<n 


0 

0 

0 


—* 

O 

#-4 

a 

O ' 

\ 0 

*> 

*0 

(Vi 

<0 

or 

0 

0 


© 

>0 


® 

0 < 


(*> 

O 

in 

© 

CO 

GO 

CO 

in 

0 

in 

O ' 

CO 

in 

V (O 

sO 

(V 

in 

i -« 

»■* 

in 

k 

0 

(Vi 

h - 

(V 

CD 

in 

n 

j • 

9 

• 

• 

• 

» 

• 

• 

• 

• 

• 

• 

• 

• 

# 

*c 

in 

m 

|H 



%n 

in 

<■ 

< 

r > 

CO 

(Vi 

cvi 

(Vi 

1 

1 

l 















O ' 

0 

*-♦ 

(Vi 

in 

<c 

0 

CO 

(V 

(VI 

< 

CO 

0 

h - 

0 


^■4 

(Vi 

** 

0 

0 

i *4 

■-N 

0 

*»* 

(Vi 


CO 


x 0 

0 

O 

0 

0 

0 

0 

O 

0 

0 

0 

0 

0 

0 

O 

> 0 

0 

O 

0 

0 

c 

0 

O 

0 

0 

0 

0 

0 

0 

O 

0 • 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1 

1 

1 

1 

1 

« 

1 

1 

1 

I 

1 

1 

1 

1 


CO O' K O' 

CO 

0 

*-4 

h* CD 

h- 


(V 

CO 

in 0 

< 0 (VMVi 

0 

tv 

4 

O (Vi 

c 

(Vi 

< 


H H 

U» O O O O 

0 

0 

O 

O O 

0 

0 

0 

0 

O O 

in 0 0 0 0 

0 • • • • 

0 

• 

0 

• 

O 

• 

O O 

• • 

0 

« 

0 

• 

0 

• 

0 

• 

O O 

• • 

1 1 

1 

1 

1 


1 




1 

in O' r- «-» i\i r- 

>C CM (0 <£> 

IT (C N N 

(*>•-* 4 -* *■* O 

iH 

0 (V 0 

< (V) 

0 -* 

< 

•*-* »-* 

x 0 0 0 0 

0 

O 

0 

O O 

0 0 

O 

0 

O O 

or 0 0 0 0 

0 

O 

0 

O O 

0 

0 

O 

0 

O O 

0 • • • • 

• 

• 

• 

1 

• • 
• 

• 

1 

• 

1 

• 

1 

• 

1 

• • 
1 1 

O' GO O *0 


*— 1 

® K M 


4 * 0 in oj (Vr 

a < >0 m 

< <n <r 

< < 

>c 

0 

< <n <vr O' 

voioicmm it ® 0 (vm® 

O' 

(VJ CO 

a 0 0 0 0 

0 0 

O 

O 


*— « 

«-* *-4 (Vi (Vi 

0 • • • • 

• 

• 

* 

• • 

• 

• 

• 

• 

• 9 


OSO ^ flDtVnroNWOOMDf'lO 

o O' in m %c in oneviOfViQDxOflD'C 

O (VJ ^ ^ #h (Vj st X O' (Vi K h h* fO o 

uoooococcoHMaKvn ^ 


inormnmNOflD « oin (\) HQ 0 (Mn 

N ^ o ^^ ooirino ^ O ' O'OflOo 

0 ( n ( n % c « 4 > c \ jchnr ^*- 4 voro *- i 0 ^> o ^ 

v ^ wo '^ roK ^^^ KH^Hfloinro 

in in (vj st m in in in ^ «r co m (v m (\j 

i i i 


•-• O ' ^' Cmr ^ HH ' Dirci^HOH 
(VJhhhhhOp4hOO O (Vi O (VJ *0 
Xooooooooooooooc o 
>-0000000000000000 

I I f I I I I I I fl I fl I I I I 


oM / iH ( noDtnoo ^« o ( V )^ N^Qo 

^ h o (VI l\l O ^ OOnfO ^ tT ^ lT * 1 ** 

U.0000000000000000 

woooooooooooooooo 

I « I I I I I It I 


noHOOHotvwo^MfonHO 

X OOOOOOOOOOOOOOOO 

iroooooocooooooooo 

III 9 I I I I I 


0(»W»)^W04h‘NNHOO(OM») 
4 a ( VO ' 0 ^' OhNN ( nH ^ H<cn 
I (> 0 CaDNNN 00 CO (\ iirfl 0 a '^« t*C 
a OOOOOOOhhhhhh ( VJ ( V|(\J 

u •••••••>••••••• t 


r - Kin ( VK .~«( vjcocooflDO '< 0 co <>0 

' OiT ^ K ^ Nnnfno ' iflO^oDocvicD 

ooooooooooo «-*^ rvj ( vjror > 


H K h ( Vi ( Vi ^ lTCOKncO *-> 0 <Vir 
o ^® HnH ^ 4 Koa(\joirK 
jan ^ ao ® ®® i / urr)HOMT 

1 • 1 


<> C ( Vjccin <' CccK < tr * cc ( Vjr r >^ 

x ^ (v *-• a oocrooooooor^ 

d, •••••••»#•*••»• 

jirco »h (\)^ vOcCrHroui ® xc(\j 

<ll|| n H 1 (V| PJ 


<000000000000000 

KOOOOOOCOOCCCCOO 

tij**«**»******«*^ 

CDOOOOOOOOOOOOOOO 


fn^®(V'tNOOOO*M^4®«0' 

©< r -( nin < 0 i 0 ( ncofvjr > oj 0 '<<*)cvj 

_ j »-«( nin *-'« inin <<< co ( VJO ' r ^ ino ) 

U ( viHoooH \ i (*) n ^ in ^® h ® 0 ' 

ill 


IhhhCDO ' O ' O ' O ' O ' OOOOO'CTN 

C • «••••••••••»••• 

_j m ce® o(\i 

< I I I iH »H 1-1 »H H (\j (V 


<0000000000000000 

►-OOOOOOOOOOOOOOOO 

Ui**«*** + **** + *»** 

CL OOOOOOOOOOOOOOOO 


h \ DK ® a ' OH (^ n > tin ® N ® C'o 

ro ZOOOOhhhhhhhhhhM 

*0 
(VI 

a 

2 

D 

a 


kr -. rvjn ^ iT ' ONcocoo ' O^Mnsfin 
4 ^njnjojojnjrvjrviojnjrvjmrornnnro 

a. 

2 

D 

at 



~«o<\jr')<\jst>r"»9*»<n*'*0'aDK0' 

Oh^N^tflQD(VJ®0>*0'aO'H^ 

\0''0acvuvina k ®^a«toNin(\i 

_!••••••••••••••« 

< < cm i (M<<sr<rocococM<\j(M 

i I I 


^H00o«c(v;(MriK(n4i^(vi4a 

XOOOOOOOOOOOOOOO 

>-000000000000000 

o •••••• • •••••••• 

• t I I I 6 » • I I I I I I I 


o^^^ir^nwNscw^oDoin 

<M~«r*cM{MrM^.-iCMooacirroir 

u.000000000000000 

cnooooooooooooooo 

0 • • 

II 1 II • • l 


O H H (\J C 0(\JHCHH|*)inOC 
3t OOOOOOOOOOOOOOO 

cnooooooooooooooo 

o 

• I • I « I I * 


COCO 4'Or r )^*H^H^^(VCD >CvO 
Tr-iooooootviOh-ooj^^ra^ 

o • • 


sCCDCCrH^(\J®N^l0N0n0'O 

4n\0'tini\noKNW'-*^< f )Nco 

o<mcM0J(Mcn<'00 K tnr^*-«r-CMO 

Cooooooooo^-^ojnamro 


0<\lincDl^inOIMMMOOOO^ 
WH<0HO4«H(MnK^(nr> * 

Mn^tnr^'tWKfloowNWfloii * 

• 

\OinM(\)«ON^in^srror>MVM\Mu 

1 1 « 


(nr)^(*)r<(\iM<M(VM«wnirdi4o 

X ^ *H r«4 ^ »H H F*t H r« H H CM 

>ooooooooc 000000 
(.)•«>••••••»•••••» 

• I I I I t I » » t I I I I I 


(naxMviO'KHKoinwN'OO'M 

ir^rt^M^COKO^WmOODrO 

cnooooooooooooooo 

O •••••••• t •• t f • • 


no^oc 4(\j^ma-.^Horwo 
id h- in id 4f f )4(VJ»*<*HO(Vi*Ho»^ 

X OOOOOOOOOOOOOOO 

arooooooooooooooo 

I • • 


Ol\jO'4ircr( f )CDstv>OKOCDO 

X < CO C*> CM f\ j(VI4\OQDO(\l4^^H 
aOOOOOOOOOfHHf^iHMtV) 

u • • 


hKPon^irwtfl^MNKon^ 

UOOOC OOOOOr 4 M(\J(Vjn 4 


OON^sfH^HnH®lTH^4 

fiih'O^^NH^HOtvj^oconr) 

jwirsoiT4cvinr)(Vj^c^(\j^ 

odnoooHivnstirir^KaD^ 

1 1 1 1 


< <5 

(Vi 

<c 

O 

ID 

>c 

00 

O 

CC 

r- 

CM 

CM 

O 

r- 

n 

X ^ 

(M 


O' 

O' 

O' 

O' 

O' 

0 

0 

O 

O 

O' 

CO 

c- 

a • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

_f ID 

co 

rH 


rvj 

4 

vO 

CC 


m 

IT 

N 

CC 

0 

CM 

< 1 

1 

1 






f-i 

•-* 



•H 

CM 

(M 


<000000000000000 

KOOOOOOOOOOOOOCO 

cnooooooooooooooo 


(V»ir0H0lT)40®inH(VKMh* 
\C4^^>0D\0lT(X)vC4 0O(\l(-«O 
JhO'nr f )OCD®NS>OlD4«-»(>CO 
UrtoooHHivjn^ir, ^nicco^ 


I I I 


<04 ^(r^HHOirh-o^oinn 
IMhhCOCOOOOOO'^cDK 

d ••••••••»•«•••• 

jiro»-* (\jirr^o^mm^cflcoi\i 

<|ll >H r*l H f«* »-l (\J fV 


< 0-^0000000000000 
h C >0000000000000 
Ui • •••••••••••»•• 

CD O OOOOOOOOOOOOOO 


»(vin<ir>NCr-coo‘o 

it 

CM *<<<<<<<< 

a 

2 

r> 

a 



K 

M 

CM 

ro 

< 

ID 

*> 

K 

CD 

O' 

O 

^4 

CM 

CO 

< 

IT 

vO 

2 

M 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

W 

CO 

m 

CO 

n 

co 

sC 

1-1 

ao 

CO 

CD 

CD 

CC 

CD 

CD 

CD 

CO 

CD 

CD 

CD 

CD 

CD 

CD 

CM 

O 

a 

< 

< 

< 

< 

< 

< 

«r 

4 

< 

< 

< 

4 

< 

< 

< 


2 

o 

a 



RUN 267 


(MflON^NMPoinonrtson 

04 in^cooift®oin 4 fOo>OKr) 

VfiOcow^^m^mNrt^MCDinw 

i i » 


h«c^^>o^(r(n^h^oao(M\i 

ZM(U(UMM(VAi(VMU(\)(M(VMUM(«) 

>000000000000000 

O 

I I I ft ft I I I » I ft « ft ft I 


nn444inwm()WHC4«on 

u.<*>f')<nnronc'><*)n<<<sfcocn 

</>oooooooooooeooo 


C (Ht ^ lO 4“ 4 h h (\) o P rt 

X^oooooooooooooo 

QCOOOOOOOOOOOOOOO 

u • # • t • • t • • t • • • • • 

ft 


aO'4(VfOMNKHWO<»w(nH 

acM~*>tf)oiniflCMcwcQooin> 

X<*)for)(vjwr)r , )in©o^ 4 v 0 a'^ 

CL OOOOOOOOOh*-»«h^»»-*(\J 

g ••••••••••«••• • 


o^\C^o«)4^Hncooir)NO 
>0 O fO h* n 00 4 H 
uoocooocoHHHi\jwm 4 


U)NNr r )(VJOO'«-<^K4( f )(\i»HflO 
CDMO^ajnir 00^ MCCM'OO' 

j>o(\<ro^coKcoaccr^fo-*a> 
o*-«-*oo»MiP-»cv»fn 4 'ir. o > cd co G 

lift 


< 4 Nn(VJ® 4 Ca' 040 CCCDl^M 
lHHH0>^(^O'^HOOO'COflOS 
a •*•••••••••••• • 

j in m •-« (vi 4 'C®HniT'OflDow 

<||| 


<000000000000000 

KOOOOOCOOOOOOOOO 

GQOOOOOOOOOOOOOOO 


Zf r >mcof'><<<<<<<<<<in 

*-*QDCDGOCDQO<JOQCCOflCGDCDflOOGQOCO 
©<<<<<<< *<<<<<<< 
CL 


4inm^o4h^h«4N«(n4 

intf) 4 (VMVJ 4 ^ 94 hMIUnH(n 

o<oiA«-<ivfnincMAin4>OMincw 

Nt~ 40 h»o~*cM*-<uooif)#-«cDin<n 

in < ft<uinif>tnifl<<<nro<u<MiM 
ft < 


QO<&incDooGOtninro~*<co<<o 

WH^Or«OOHH(VIVJHHin 0 

>000000000000000 
o •••••••• # ••••• « 

ft ft ft ft 1 ft ft 1 ft ft 1 1 t ft 1 


M0(U«^«<44^4KUHnMtn 

D^0^^CD04tfHDN®®inW 

u»<<<o<<n<<<<<<<<< 

cnooooooooooooooo 


cwf 4 >cwoocn«nna>oooo ^-4 

OOa«-*«KMTWWWWr044 
XhmOhOOOOOOOOOOO 
IXOOOOOOOOOOOOOOO 
u •••••••••» f ••• • 


O««O(VHHMCD 4 (n»HC 0 ^N®CV 

a oooooooooH^^.HHa) 

u •••••••••••• t t t 


aoo<MOfno><M<inifliftcDX '0 
<M<oorocMO<McnoiMmcw<u® 
orocut- 4 ^cv;r)<>orncoroo 04 n— • 
uooooooooHHH(\j(vm 4 


NWlONmOHKi^O'^HiON® 

J<O0'h4h0^<C®®®®(*)(>O'K 

UHOOOH»H*\j®4ir®NN®Ch 

• ft ft 


<«c>oflDir><r’)*>or><ViO~4tno 

IOhWXO'O'^OOOOO'^O'N 
CL '»•••••••••••••• 

j«n wh (\i4®®Hn®®®o(Vi 

< ft ft ft H H H »•< H (VI (VI 


<00000000000000 

r»oooooooooooooo 

CDOOOOOOOOOOOOOO 


hH(Vr)4®®N®^OH(Vin4 

a> ztninintr>ininirinKn4>oooo 

® H®®®®®®®®®®®®®® 

CM O<<<<<<<<<<<<<< 

a. 

z 

o 

u 


4865 0.00 



RUN 269 


OK«QOGD\CKCjN(U^^(Ut 04 > 

o^M^ 4 wcoM^aO'Htno'(Mn 

\^OWfO IK OOflD(MVJK (VJaurn 

_!•#••••••#•••••• 

I I • 


<*) 4 (VI ro h o n 
^OdDK(ni*)H(r 

o m < © in <o cd <u 
v^ocxjr^otncvNO 

«(nK^«ro(vi 

l 


® M 4 ® 

in 

•-9 

CVJ + 

in m 

K 

<4 

«-4 

in * 

in h 

in in 

+ 

® cn 

OOHO 

o 

o 

—* o 

o o 

o 

O 

o 

cm in 

m in 

in in 

in 

CO t\l 

X O O O O 

o 

o 

o o 

o o 

o 

O 

o 

o o 

x +* 

H H 

«-4 

H O 

> o o o o 

o 

o 

o o 

o o 

o 

o 

o 

o o 

> © © 

o o 

o 

o o 

o • • • • 
1 1 1 

• 

• 

• • 

• • 

• 

• 

• 

1 

• • 
i • 

o • • 

• • 

• 

• • 


* 

* 

CD 


o 

n 

in 

4 

in 

* 

K- 

© 

K 

CD 

in 



* 

c*> 

CD * 


CM 

K O 

CM 

CM 

a 

^9 

o 

CM 

o 

o 

*■9 

o 

s r 

K 

© 


CM 

K 

in in 

14 . © 

o 

o o 

o 

© 

© 

o 

o 

O 

o 

o 

o 

o 

© 

U. ® 

*> 


© 

IT 

< in 

in o 

o 

o o 

o 

© 

r- 

o 

© 

o 

© 

o 

© 

o 

© 

<n o 

o 

o 

© 

o 

o o 

o • 

• 

• • 

• 

• 

. 

• 

• 

• 

• 

• 

• 

• 

• 

o * 

• 

• 

• 

• 

• • 

i 

I 

1 1 

1 

1 

1 

• 







i 

i 

« 

1 

1 

1 

• • 


n m mm 
X o o o o 
a o o o o 
o • * • • 


^O^tOK^^M<r MM 
0(V*-!0»-»00^000 
ooooooooooo 
ooooooooooo 


• till 


flD K CD O 1 n 

MMoconro^ 

XCOhhMWI*) 

arooooooo 

I • I I I I 


KWM^HMoooforo^cowr*) 
a^oo'ococco^rorooor^ cc in k 
xronojfvicvjfvj^irooo^»>tr^ch-« 

CL OOOOOOOOOrH*-4*-««-Hr-l<\| 

U * • * t t • 


mo^COHO'fO 

mcoMH^cfO 
ZM^MinoDMvD 
CL 00000^-««-< 
U * • • * • * • 


v00'M<D<0K0'OKO*hKIT>0® 

®<^fOKMK4H 

OOOOOOOOOOrtr<MM(n4 


® om Mn O' -« 

® 1^ ^ ^ ^4 M ^ 
O^rHMlTMHCO 

OOOOOhMO) 


®^K 0 ' 4 (VI®O«®O^« 4 K 
JKOM®HC^®KK®® 400 'K 
u h o c -f~4(\icn'*ir*>K-<£oo<r 


^K® 

om ® ® O' ® o 
J h fO ® ® M O' K 
UHO^n®®® 


I 


I 


9® 40®HO>t®«M r I^^Kn® 
IHCVHOOOOOOOOOOOK 

(X ••••••••»•••••• 

«| in C^ CM 4 ®®Hr)lOK«OM 

<||l H rH #-< (\J M 


<MOK®^\0K 
IMO'OO'OO'® 
(L • •••••• 

«j cn 4 ® n ® o 

< I r-« r -4 (V 


<ooeoooo ^ooooooo 

KOOOOOOOCOOOOCTOO 

arooooooooooooooo 


<000000 

K O O O O O O 

Ui • * • • • • 

CD O O O O O o 


K®K®0'OHMn4lP®K®0'0 

N^(^^ 0 (^ 0 '^ 0 ' 0 (^(^ 0 '^ 00 h 

0444444444444444 

a 


h h M fO 4 ® ® 
O Z IV M CM (VI (VI AJ 

K H «000000 

rvi o in i/> in in in in 

a 


z 

D 

a 


5027 10.00 



RUN 271 


i n o »*• 

> o < *vi * > e* 
o an co co »-» a* m 
v>ni>G'COi\i*> 

in <vi > in < co to 
0 


in m < in < ro ro 

XOOOOOO^ 

>>0000000 


u • 

• 

• 

• 

• 

• 

• 







0 

< 

ur) 

in 

CO 


*> 

* 

O 

o 

<* 

m 

< 


o 

u. (n 

<*> 

(Vi 

OJ 

(Vi 

(V 

ro 

V) o 

o 

o 

o 

o 

o 

o 

o • 

• 

• 

• 

• 

• 

• 

0 

0 

0 

1 

6 

0 

0 

O 

CO 

<0 

in 

> 

(VI 


ru 


* 

<* 

< 

(Vi 


V' o 

o 

o 

o 

fl-4 

0-0 

0-0 

IT O 

o 

o 

o 

o 

o 

o 

a • 

• 

• 

• 

• 

• 

• 


0 

0 

0 

0 

0 

0 

< 

o 

> 

< 

VD 

> 

(VI 

it 

*> 

CO 

>n 

a 

CO 

in 

X ro 

<\J 

CM 

in 

o 

CO 

> 

a o 

o 

O 

o 

o 

H 

0-0 

o • 

• 

0 

• 

• 

• 

• 


inKCDNCO^^ 
^4 (V® HH 
O^^OJ>COJOJ^ 
UOOCOHlVifO 


00 0*0 (Vi ^0 O iTl (*> 

4«o(\jfOiroo 

oooHmnMC 


i 


<O^KO^K(D 

xojcdooooco 

L ••••••• 

_j co 4 O' ^ ^ o 

< I •-« P-* CVl 


<0000000 

>0000000 

CDintninminintn 


h®OOH(\iD4 


ZNwnnonn 

(V 

H00HH«4HHH 

N 

omirintnmtnin 

(Vi 

a 



r 




tt 


«OMNHHO»OM0Kf)O(n 

SO)®4)U>*O^Ov^OIOKM^4M^ 

J0«tt»to»*00»0«0» 

®ir>rfnNh®inin4f>)r)MM(v 

0 0 0 


<Vl(VMVJ(VJ(VJ(VJ<orO<*)CO(VlOfno 

00000000000**00> 

2000000000000000 

> 000^00000000000 

t t • • 

0 0 0 0 0 0 0 0 0 1 


< v )'f><€0l*)( v )in'#O(*)CDO^*CD( v ) 

ftjM4W4Hinoi\MnHir^H4 

u .000000000000000 

( 0)000000000000000 

u •••• t •••«••••• • 
0 0 0 0 0 0 0 0 


4^(V«r0OMN4O4h®N® 

4nfOH4(*)OON(VOWI»)OH 

Xooooooooooooooo 

erooooooooooooooo 

u t «•• • ••••••••• • 

0 0 0 0 0 0 0 0 


4®f r )4(Vllf)ir< T H r )N®®^4)(M 

®inoOOC4»«!HM4®h4 

Z(VMVM\)MHM(ntneOoM4h(M\l 

Q.OOOOOOOOOMHHfHH(\) 

o •••••••••• t •• • 0 


f0c04DCD^^(V>fl0C0OCXJ^>^< 

m»0HHin4O(ninor>\£)oivi4 

OMHHHH(VI4®anK(V®4H 

UOCOOOOOOOHM(VJ(Vlfr)4 


^K(H T )nn«ohO'\O0'inn4 

<(VJCh(Vlin*-«<*©(VifO*>*4>in<> 

UHOOOHH(Vi(*J4ir^h®®^ 

0 I 0 


<co<>ztnc©Ta>><inm^«o 

iHlMn^ar 0»flhOOOO0'0'h 

Q. 00000^ 000000000 

j in ro r*4 (Vi4®®' a *i T )®h>®o(Vi 

<000 »• » H H H H (V) (V 


<000000000000000 

>000000000000000 

UJ00000*000000000 

OQOOOOOOOOOOOOOOO 


>m*>>coc*©^(vjm<in'r>co 

2 0 0 0" 

► 0 fU(Vj<ViOJ(Vj(\J(Vj(Vi(V|(Vi(Vi(Vj<Vi(Vi 

o in in in if intnininininintntnin 
a 


5219 



*+ 4) ID M CO CD \D 

DNr)OO(0KW 
N CD ^ N h ft {\| ^ 

» 


so^ooDfnina 

O H f-« o O H 
X rH H »H I>^ O 

>0000000 

o «*•♦** • 

ft 


cc <d co co o co cj 

l*> N \D CD h CO 

(Dooooooo 

u«*«»**» 
I I I ft ft 1 I 


^ ^ CD Ift K N fO 
^ (Vl O l/^ h H 
XooHMwrofO 
orooooooo 

I I I I I I 


O o h- 4 ^ 00 

onho<\<hO' 
x<\j(\irvitnosfco 
Oloooo^*-*^ 

u ••*••• • 


^ O h- (\| ^ 

if) »-< rn ^ ^ ct D 
uoocoHivin 


(VI O O K \C ^ h 

co in ^ © — « id ru 
Q^OWinO'HMVj 
\ > > > 0 CO cm © 

id <*> > id < cm 

1 


*-• rsj o )&Mr o 
O N sO iDlT (*) IT 
XOOOOOOO 

>0000000 


0 • 

• 

• 

• 

• 

• 

• 







ft 

> 

*-• 

p-i 

*> 

CO 

CM 

p-S 

CM 

CO 

n 

< 

CO 

ID 

a 

U. CD 

n 

it 

<M 

(Vi 

(V 

n 

ID O 

0 

0 

O 

0 

O 

0 

O * 

• 

• 

• 

• 

• 

• 

ft 

1 

« 

ft 

ft 

1 

ft 

O 

0 

CD 

O 

ID 

O 

> 

ID 

0 

CO 

O 

< 

st 

(M 

X 0 

0 

O 


— < 

fS 

rS 

a 0 

0 

O 

O 

O 

© 

O 

u • 

• 

• 

• 

• 

* 

• 


1 

1 

1 

1 

t 

t 

(M 

0 

OJ 

CO 

st 

ID 

CD 

(Vi 

0 

St 

»H 

GC 

< 

>C 

X (M 

(VI 

cu 


0 

< 

CC 

a 0 

0 

0 

0 

0 

P-4 

r*l 

u • 

• 

• 

• 

• 

• 

* 


(v/HHnavN cd 
id .-« < oj > -« o 

ooooo-^tvco 


<-MD tD O 00 O 00 

om^wDf^fuoo* 

\coooawMin 

ID st CP ID < CO (VI 

I 


CD h (J* (Vi (Vl 'C 

O ^ O O O O «-4 
XOOOOOOO 

>0000000 

I I ft I • I I 


CM < ID CM O O < 
O (VI H h (VI w o 
IlOOC OOOO 

inooooooo 

ft I ft C ft 


H h«. H O' flO O «c 
(VJHH^W 
XOOOOOOO 
ttOOOOOOO 
U t * • * t • • 
ft I 9 


o cn o o co id co 

O > riNDDO 
£ (VI « 4 tD O St O' 
(tOOOOHMH 

O •**•*•* 


r) m (v ui co cm o 
to h 4 cn o co 
c— ««~»< mnoco(vjco 
00 c © o cm co 


id *-4 © n > id id 

H (VHM O' ro n (VI 
.jCtfO 0 D<fVice© 
UooHmin^ac 


I 


<oa 0 iD>>>«-« 

iwttcro'ooo' 

Ol. ••#•••• 

ro < a? co > o 

< I *-s (Vi 


cc «t >>><"”* o 

h* m »0 f 0 O' \D rs 
J CD 4 CC h 4 » i D 
uoortniTNcc 


c 


44'O'D^'t'Cst 

IMCOO'OHCO' 

Q. • •••••• 

_j r> sf a co > o 

<t I rs pS (VI 


(VI N fO O' O Ci CD 
O ID ID 00 < st © 
jcosro>osrcc 
UOOHCMTMJ0 

ft 


<(VJ(M'0<>OtD 

XfMO'O'Oooa 

(V ••••••• 

J« St O' CO N O 

< I *-»*-« CM 


< 3(0000000 
> OOOOOOO 

m »•»»»•» 

odooooooo 


<0000000 

>0000000 

LU*»v*»*« 

IS ID ID U> LO ID ID ID 


<0000000 

>0000000 

ODOOOOOOO 


hOr-(V)P)4lf>'D 
CO 20 '(t(^(t^ 0 '<t 

K ►sCMCMCMCMCMCMfVI 

(M OlDlDL^iDlDlDlD 

a 

z 

cc 


K C' CD O' O *-< (V) O 
< Z'D'04>>>>K 

> Monoonno 

OJ OlDiDlDlDlDlOlD 

a 

X 

X) 

at 


><IDO>ODOO 

ID Z <<<'*<< 1 D 

><<<<<<<' 

(\l OlDlDlDlDlDIDlD 

a 

Z 

3 

OL 



«r © m to © CM + 
cONfoirooo 

X©(M®OfOCU© 

in oo > in st co cm 

i 


O CM < fr> •-* st O 
00 CM <\i CM CM * CM 
X©~©oo©«-* 
>0000000 
o*»*««»* 
• i 1 4 1 • • 


h«C^(MOWO 
© © *4 CM (V 4' © 
U^oooooo— » 
inooooooo 

o * * • * • » % 

1 1 • a 1 1 e 


n »s to >o no o 

XOOOOOOO 
QC OOOOOOO 

I « C « I 


in ® k ro o in o 

O GC *-s OC h >C O' 
IW^Wiru^O 
d C O O O H H 

u ♦****• * 


o* in ® in a © 

in ^ a o w ^ 

Of - iwfy^lOMrO 

Ooooo#-«dro 


•-* m © ao ® o in 

IT (vM) <0 to 

j a-' m o N ^ n co 

UOOnmiTNGD 


I 


< no a n fvo st rr 

xcmccooooo 

0 ••••*•• 

ro st a n > c 

<| H X/ 


<40000000 

>0000000 

fjj *•••*•• 

aDfUfvirvjr \ jrvrvj(v 


Hi/wnwtoK 
> © CM (*> CM r-l <r 
QMaONlViOD ^ 

© > IT < rO CM 

I 


* 4 ) © «n < a <v 

© ro © © © > © 

XOOOOOOO 

>0000000 

u«**»t*» 

1 f 1 1 1 1 1 


c fi n >o ® n 0 s 
st CM © GO © <M in 

U, M • P-1 o C H H 

(AOCp 00000 

I I I I I I I 


© in CM O - > o 
in o CM •“» IM CM •-* 
X O O O «-*»-< »H iH 

aroooooeo 

I « t I I 


<M *-*©>© CD 
© CM > O' CM > *-» 
XCVCMCMino ^ O ^ 
Cl o o o o p-s p-* 

o •••••* • 


> o ® > o o 4 > 
iTO^OCDtH 
OHi-«M>OM(U 4 
ooooo»-s<Mcn 


^ o > © © o in 

CM CD in 4 > > w ** 

j cb © a »n in © <r 

u o o •- ' © > ® 

1 


<hOhOMT^ 
XfM^COOOO' 
(V ••••••• 

_j © inanr-o 

< I H M (V) 


< 000000 . > 

>0000000 

UJ*****«* 

a > if) * ; in in in in in 


-*©<©*>©© 
® < o* o © & ^ 
a>o©©©>© 
MMOWHinW® 

Jt**«»*« 

© < ® *0 St © CM 

I 


0 >-4 4) 4) CM in CO 
Ot O ' OhiOh 

at ho o hp ^ o ^ 
>0000000 

1 I I I I I 9 


© o * © < © © © 

© © -• > st > ® 
It IVI W W H O H 

©ooooooo 

O • # • • c • • 
I C I « I • I 


St > M O CM < CM 
> © * st © oc o 
atoooHMMin 
C a o © o © -r 

C 4 » r • • • • 

I ft I I I 


O © © O > CM > 
o < > <n 4 > O' > 
X*-*CMCM©0'st® 

dOOOOO»HrH 

u •••••• • 


•H in CM CM O O' 

in o 4 - go co o o 

D HH IT H H (V) 
UCOOO- 4 (MC 0 

• • • 9 0 0 


© cb © > o t'> © 

< ^ h cc in *+ < 

ooocm©©©® 

«•••••• 

c 


< n r> m ^ '4 00 n 

Xr-*t © O' ~4 O O' 

-j © © ® © > © 

< I H H(\j 


<0000000 

>0000000 

Ui • • • • * • • 

©0000000 

H ,4 H H p -4 pH 



>^ 4 fvjr ) sfinso ^ 


> ® 0 

© 

xcmcmcmcmcmcmm 

> 

X CM CM 

> 

•-«©©©©©© 

> 

•h © © 

CM 

0 m in in in m © v 

(M 

0 in in 

a 


a 

X 


2 


a 


Z > 

a 



O h (\1 fO 


> © v ' - u^oH 

nnnnn 

© 

ZC C .©©© P -* r -« 

4 ) © © © © 

> 

H > > b - > > > 

in in in © in 

CM 

O ©©©©©!©© 

a 


X 



D 



a 




I/) ff) 

a * so n in > n 
ooovocoroin^in 
\rn<viHO'frt>o 

j • • / # « • • 

St > < n (Vl 

I 


o h <i0 n n o s 

O' OD CC <h O \C vC 

X H «-i H (\J (VI iM (Vj 

>-0000000 

11111(1 


Ifl if! OC 

\C O' ^ 4 

L ±< t < t < tr r > COCU * 

cnooooooo 

o*«****« 

>1(11(1 


n > o cu rv: 

aooH^ip^ 

X © © #~ oj n n 
croo^oooo 

u«*««**« 

(•(((( 


n n co © (vi o o 

ONCOfOON ^ 
X HHHinorxt 

CL O O O O H H 

a •••••* • 


o m *0 > in ru > 
iroai^ ^ 'oco 
O (VJ IT « (X O 

OOOO Or-if— •f r ) 


^^(VioinavO 
>£ O CD if) At 40 *-* 
OOKOO'CM't 

Noaorooo^m^ 

O h* lO 4 fO 

( 


nina 4 o 4 o 
oa 

inrvjnn^nr) 

>0000000 

o*«»*»»* 
11 1 m 1 1 


> > (v n < > > 

Of04^*in4 < 
U.hNKN'OlOtfl 
10 OOOOOOO 

I ( I ( I ( I 


*h id >c O' fn (\j 
>C n N 4 O CD CD 
iHooMfon^ 
aooooooo 

u****»«» 

(•1(1 


M flO rH 4 O' fO 
fO O (0 O' 4 O 
I woo moo moo 

QiOOOOOh^ 

u • 

I 


> < o cu > ao (Vi 
n O' O' ro m ^ *— • 
QhOHITONCO 
OCOOO^r^M 


ON(Mft4WM 
(VJ00 4M\Mn^M 
Q(VJOOOhM 4 
\^W(flOfl0O4 

lf» N ^ IT D (VJ 


< *> ai ip in < aj 

© © © O © © (\J 
XOOOOOOO 
>0000000 

(.)•••• + •• 

• • ( I • 


OW4HO® 4 
CWhOWOH 

aooooooo 

cnooooooo 

u • * • • * * • 


O' co >0 ii in m o 

r 4 fH o (*) <H IN (VI 
XOOOOOOO 
arooooooo 

D«**t»*« 

I I ( ( I 


® co O' o 
(») M 4 (VJ N O' in 
I O' O' 45 »h (Vl Cb 

aooooooo 

• ••II 


fw Hr404 OH 

(Vi mm h»® 

on<>n#-«(v;< 
o©©or-»cvn< 


® O ® O H o o 
IT IT (VI O O h O 
jo 4 ® m h ifv«-» 

uoonmir®® 


1 


<nHom®4(\j 

XCVIQ'OOOOO' 

a ••••••• 

—in it 0 n > o 

< I hh(Vj 


n oj in > ao 4 ) > 
m ® in m cu h cm 

u^oHm 4 inh 


1 


<®0'H044h 

x -hccooooo 

a • • • • » • 

-in it 0 n > o 

< l hh(V 


4 in ® in (vj ® to 
> 4 in m n o 4 
j^HNirmoo 
0nm4'0®0o 


< « mo in^HH 
XhO'OOhOO' 
CL ••••••• 

-j n inomso 

< I H H (VI 


<0000000 

>0000000 

(Einininininmin 


<0000000 

>0000000 

CDOOOOOOO 

oj oj oj oj (Vi oj oj 


<0000000 

>0000000 

CDOOOOOOO 



>(\jm4in®K® 


>a'o^ojn<ir 


>®N®C'OhCVI 

O' 

^CCOCOOOCDCCCC 

0 

Xir»'C45^<)<14) 


znnnn<<< 

> 

H >>>>>>> 

CO 

►HCDCDODcXCOaOOO 

00 

nO'O'OMJ'^O'^ 

(VI 

oinmininminm 

a 

(VI 

oinminminmin 

a 

(VI 

omininminmtn 

a 



5942 



POINT BETA ALPHA CL CD CPM CRM CSF CYM L/D 

6043 2,00 - 3.20 .1779 .0335 -.0932 -.0014 -.0035 -.0014 5,3032 


W h if) ^jD P) O ® 
Cl *> <\J CD IT © 

OOr4O4(Vjr0K 

\(n<n<o«o4 
itn ® mncotv 

<C IT <VJ O' OJ ® 
M ^ ftl ftl O K 

ooam^inoin 
\na>inoa>o<* 
_>«»*».». 
in ® ® in «n r> cu 

o < * k * > < 
hKO'® 0®K 
O 4 ® O HH(h ® 
\«N4O®04 

< 40 4) in fQ CM CXI 

(Vi h M (VI ^ (Vi 
ZOOOOOOH 
>0000000 

0**40«*« 
1 1 1 1 1 1 1 

(n 4 in in ® h ® 
* <n < * < <e in 

ZOOOOOOH 
>0000000 
o***«*«« 
ft 1 1 ft ft ft 1 

«co® oin®a) 
o ® O' o o ® in 

XOOO^HOpm 

>0000000 
u. ...... 

ft ft ft ft ft ft 1 

in m in cd ^4 (vi ® 
r. ® m o o (Vi ^ 

U.OOOOOO#-* 

tAOOOOOOO 

U***4**4 

till ft I 

m ^ (vin in in ^ 
m m o in <n o c 

U,MiHFMOOH(Vi 

tnooooooo 

ft 1 ft ft ft ft 1 

cvi< in cvi *> <n cn 
a > 0 m ^ no < 
lL(VMVI(Vi<HHO(VI 

tnooooooo 

o # + **** + 

1 ft 1 ft 1 ft I 

o (v in w >c ^ 

H (VJ 4“ \D O' DO O' 
3:0000000 
QtOOOOOOO 

U«o»**«* 
1 1 ft ft 1 1 ft 

®<no® > > cn 
r-. < > rvj m O' < 

ZOOO«H^<Or4 

QTOOOOOOO 

o** + **«* 

ft ft ft 1 ft ft ft 

(MVINOWinK 
0 in in cu 00 0 
XOO-«M(M(vm 
QTOOOOOOO 

ft ft ft ft ft ft ft 

N®M(VI® ®(VI 
n(V)4«MTO 
X O' O' ^ ® *-« fO *-* 
dOOOOOO*-* 

0*«**»9» 

9 ft ft 1 ft 

H O' H (VJ>ft < NO 

in O' ® f** o in *-• 
xo® aiTH^o 
aoooooo^ 

U«*9**«« 

ft 1 ft ft 9 

O > O' > CQ 00 CD 
4 4 Ht(VI 

xo'a'®mo®H 
aoooooo*-i 

1 ft ft ft 

IThoknOO' 

W4^0®0'® 

C fO 4 N (Vlin 

UOCOriMfn^ 

K ® ® (VIO 0(VJ 
<*) (*> <\J flO < %£> >0 

OO^NIVlHirM^' 

UOOOih(Vi^4 

iftKHPiahO 

(Vi n (vj m 
ocn<r-«viO<rcvi 

OOO OHrKVi ^ 

O' < CVI CVI CM O 

b* (Vi O O' K ® ® 
_i>tviccinroo'cvi 
Unro^i® 

CD 4 ^ ® ® O' ^ 
h o ® ® ^ n* ® 

Unn^^CDO'O 

< tn 0 ao 4 ) in 
s® inn® ® 4 
-jino'in^cnooro 

0^(Vl4'Oh‘0)0 

^■4 

H 

H 

<on®44N(Vi 

irviO'OO'oo'cc 

d. #•••••• 

_j no < oc m *c o 

<2 1 — * -4 CVi 

<(\j<®<><ncoa 

I(VJ®0'0'00'® 

d ••••••• 

-j m 't ® to ® o 

4 1 H HI (V) 

4aN® ®NN4 
I H ® O' O' OO*® 
d •«••••» 

jn 4 «n ® 0 

4 1 HH(VJ 

<0000000 

>0000000 

U|9«»«»«» 

®ojrvjojrvjfvj(\j(v 

tooooooo 

r—OOOOOOO 

cDininininininin 

<0000000 

>0000000 

ODOOOOOOO 

hhhhhhh 

>n<i/>' 0 >aDo 

•MOOOOOOO 

a 

>o^ojn<m'0 
co z m cm oj eg cvj w c\j 

CD M H H H H H H H 

(VI O'O'O®®®®® 

a 

HN®0'Of*<Mn 
4 ZOOO'OOOO 

CO w h 1-9 h (VI w IVI M 

CVI 0 ' 0 ® 0 ®' 0 ®v 0 

CL 


Z 2 

=> 

or or 


z 

D 

or 



O O GO CD O (D 00 
OH^^JhoOK 
\U‘^HO'flOO't 

_!••••••* 


h 4 ) O (VM> flD 0 ^ 
^O^MMTKS 
O^Ka4}ONN 

N H h (> O' 00 (> 

J*««**«t 

4 in 4 co cv cv 


O' ^ 9 h 4 K O 
4) 4 CO O CD in 
y ^ «H r< (\j H H (M 

>0000000 

o**»«**» 
I I I I I I I 


in co in p> 4> > 

do ® h n n o CD 
xwMnrunnn 
>0000000 

(.)••••••• 

l 1 1 1 « 1 1 


-4 co > p> <* r- 4 > toa 'OO'onM 

4 ^ 4 IT N w O HSM h 

It 444I*H\|H^ U*>>>Cv0in4in 

mooooooo cnooooooo 

o**«««*« 

I I I I I I t I I I I I • • 


I^SO OlOM® 
|\; (^ n oh^ O' 
x o o cv co co p> ro 
arooooooo 

o ••••••• 

I I I I • t I 


h p) O h* 4 ^ 
ih |jH P) O P) K 
IOhW (*)444 
ttooooooo 

O* •••••• 

I I I I I I 


in«n<\j4)ON 
> o in co O' *-« co 

ICMCflOvT 0 >Dh 
Q»000000*~t 

o»***** + 

till 


aomf04®s 
rvi cc 4 co *o ^ in 

IIVJO0'4O'0h 

GLHr*tOOOO<H 

u ••*••• * 

till 


co > «v m in o 00 
iv <r in <v in co 

OP)4®hCCS^ 

0000 hh(\i n 


f'linHMDfoo' 
H H h* ^ O 4 (\l 
QP)4^0hlT® 

uooo^^cvn 


'O (MO ® ® o (Vj 

p) in o co p> > 4> 
-jincc<v>a(v> 
o^«(V4in4>cco> 


co o in cv o *-• co 
o in cv in ao ro 
J(\liro 44 'DO' 
O^I\i4in®N® 


<oco4in4>cv 

IdlO'^O'OO'® 
Q. ••••»•• 
-J 00 4 CD r> 4) o 

4 I -« cv 


4 NO(TvOP)ino 
Xh^O'O'O^® 
d • •••••• 

JP1 4® fOCO 
4 i h h (V 


40000000 

>0000000 

!*!••••••• 


(Einininmininm 


40000000 

>0000000 

CDooooooo 

cv cv cv cv <v cv cv 



>4in4>>cDao 


>#Hfvjp)4in^^ 

in 

2>>>>>>oo 

*o 

ztninininmintn 

co 

m (\j (VMVJ (V (VMVl (V) 

CD 

HP)P)P)P)P)P)P) 

cv 

O 4) ® \(J \C vO >0 

cv 

O ® 40 4) ® ® 4) %0 


a 


a 

z 


z 


3 


3 


a 


a 




RUN 287 


< CO 

4 

CO 

CM 

N CO 

(M 

CM 

in 

CM 

co 

^4 

in 

CM 

4 > CM 

*4 

® 

CO 

0 O' 

O' 

< 

co 

CO 

CM 

O' 


*4 

0 c?- k 

O 

O 

CM 

(O 0 

CM 

O' 

in 

0 

0 

CM 

CM 

00 

V <* 00 

>0 

> 

co 

0 0 

0 

0 

co 

> 

CO 

O' 


CO 

_J • • 

• 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

6 

5 

H 

CO 

> 

CD > 


in 

< 

co 

CO 

OJ 

CM 

CM 

1 • 

• 












in co 

>c 

> 

cm 

4 ) 

co 

O' 

CM 

< 

4 : 

CO 

CM 

> 

0 0 

0 

0 

0 

O O 

0 

0 

0 

0 

0 

0 

^4 

CM 

X 0 0 

0 

0 

0 

O O 

0 

0 

0 

0 

0 

0 

O 

O 

>00 

0 

0 

0 

O O 

0 

0 

0 

0 

0 

0 

O 

O 

0 • • 

♦ 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

• 1 

1 

1 

1 

1 1 


1 

• 

1 

1 

1 

1 

• 

CD O 

in 

> 

co 

< CM 

O' 

K 

< 

CO 

CM 

*4 

4 ) 

CO 

O *4 

■■4 

0 


0 0 

0 

O 

co 

CM 

CO 

in 

CM 

CM 

U. O O 

O 

0 

0 

0 0 

0 

O 

0 

0 

0 

0 

O 

O 

c/> O O 

u • • 

O 

• 

0 

• 

0 

• 

0 0 

• • 

0 

• 

O 

• 

0 

• 

0 

• 

0 

• 

0 

• 

O 

• 

O 

• 

1 1 

• 

1 

1 

1 








• 

*4 in co cm cm ^4 co 

0 0 

4 0 in O' 0 

m (o ^ 0 


^4 #— • 

^4 

CO 

< nun c (O ^ 

x 0 0 0 0 

000 

0 

0 0 

0 

0 

0 

O O 

or 0 0 

O 

0 0 

O O 

0 

0 

0 

0 

0 

0 

O 

O 

0 • • 

• 

• 

1 

• 

♦ • 
1 I 

• 

1 

• 

1 

• 

1 

• 

1 

• 

1 

• 

1 

• 

1 

• 

1 

CM CO CO 

sf co ^ 0 

00 O' >0 0 cm co 0 •—« 

< co ru 

<CMCMC 0 CM#-*>%f> 

CD 

O CM 

I H 

*4 

l-t 

pH 

#-4 (VI If) > O 


0 (vj 

CL O O O O O 

O O 

0 

0 

0 

rH 

HH(U 

CM 

O * • 

• 

• 

• 

m • 

• 

• 

• 

• 

• 

• 

• 

• 


CD (C M l\J (D in K 

ro ^ ^ H ^ 

C(Vjr4iHr4^(\lfn 

ooooocoo 


coND'*ccmoui'* 

CM<©coin*-«0'co 

ooHHi\M\jn^ 


nHOiniDW^^ODN^CDHQK 
'♦h®HC0 0‘flDa)Hhf04( f )OO 
_jin<c^«<©acr->cD>f>in<cMO''0 
OHOoon^ivifO^ir^Nccitxr 


i t • 


< (VJ(>iM(^H(\JlDO'<rCDNHCDO't 
iHHWO^ff'oaooooa'^N 
(X ••••••••••••••• 

rg^r^cc^niTKccocvj 

<111 H H i-l (V (V) 


<0000000 

>0000000 

UJ***»««* 

CDOOOOOOO 


OOOOOOOO 

oocooooo 

OOOOOOOO 


haD^OH(v)n4in\0NC0 
O v£) \C vO ^ <£ vO ^X) O 

a 


O O r-» (M 

< < < 4 

\C vD^C 4) 


co 

o 

CO 


z 

o 

a: 


ao ao if) co *> ro a 

O' 10 4 ^ <0 K 

O h O *-« 00 tf) pn (VJ 

vflOoMomno 

in * <c <o * co cm 

1 


CO O O' CD « in IT 
co < < in 10 <o cm 
xoooooo*-* 
>0000000 
o •*•*•• * 


^ >C (V) CO CO < CO 
Mnmw^O'K 
U.oooooo«~» 
tnooooooo 

u 


S < (Vi O *h CO (V! 

^ (\j in >o in < 

Xooooooo 

or 0000000 


I 


^oinncMno 
Ncn®oK®rt 
X h n p 4 ^ O' O CO 

Q_ O O O O O ^4 r-4 

a t 


*■« If) CO CM *> CO cm 

in 00 oo'h^ 

o^»H(vj>o(ViHr) 

UOOOO*H(V|(») 


•-< (\j ri m cd < in 
cd cm if) >0 co cvi co 

J CD < I s «£> >D CM 00 
UOOH^iflMC 


I 


<O*0hOO‘CO0 
Ih^OOOOCC 
(X ••••••• 

_J CO IT CMn \D C 
< I H «M(V 


<0000000 

>0000000 

cointninininmin 

1 1 l 1 1 1 1 


K O' O h (VI O < 
Z 00 O O' O' o o* 

in in in in in in 

O ^0 'D 'D 'D 'D 

a 


S6S9 



CD •-* 10 *+ O < O 
\K ®0 

_!•••»••• 

in co > 10 s* cn rvi 

i 


*+ tfl < ^0 (VJ O' —* 

10 tr tr 10 %o in 10 

xooo©oo«~» 

>>0000000 

o ******* 
1 • 1 1 1 1 f 


® H ^ ^ O (V 'C 

<o cc it o h Hfo 

U . OOOOOO *-* 

l/JOOOOOOO 

t I I I I I 


( V ; o ^ r - n o 
T O O O O H t-4 M 
crooooc 00 

u •••»•• • 

I » I I I 


co it in co > <*) >0 
N ® OO^fOK 
joorvjiD^ncc 

CLOOOOO*-*—* 

u 


o co rvj & in sf oj 
> #-• ^ •*• co 10 >c 
0-*»^nixprsj«— co 

(jo o c CH(\jn 


yO 

co O' so it 

oao «-’ 4 G 0 ' d > *- i*-«ifi 

\ oj >>*-«< cn *0 

^0 co > *0 < co cvi 

1 


K MT N N n 

<Vl <V 0 * < <Vl CC 10 

X P - —4 |H o 

>0000000 

o *»«**** 

I I I « I I I 


ro so 'C h s c) 

0 co o co co o 

it m H »H o o o ■— * 
1/50000000 

( J * + **** + 

1 I I I t I 


10 >t o 10 O CO 
> © < -4 QO \C \0 
I o o O H f4 (V) (VI 

crooooooo 

0 *** ti *» 

1111(1 


co ro in 4 co *> 4 

IH \C iH O 4 ^ 
OL O C O O h «h h 

u •••*•* • 


> > > CO (VJ > 
IT O (\] N O O vO 
O ^ H ( VlTfUO ^ 
Ooooci^Mn 


> ro (vj a 4 »-• o 

CD 4 O 4 4 GO 0 s 

O H r«4 (*1 ^ ^ 4 

10 4 cd 4 co (V) 

1 


4 40 4 *0 O' 10 

o <> «-• cvi 4 c\j & 

J OO H »-♦ »H r-l «H 
>0000000 

o *••*•• * 


CO r-« > (D 10 \0 (VJ 

<h Ct ^ CD (V) 

( 0 OOOOOOO 

0 ***«*»* 


«-• oj (vj (\j cc no — * 

(VI CC n ^ (\l o 
X O C 0 ^4 fh (V) (Vi 

aroocoooo 



« 


CO o (Vi fH O CO N 
CO 4 (VJ CVJ GD > >0 
Xhh ( VH / 5 O '^ 0 D 
dOOOOOfHHI 

o ♦••••• • 


co ro <vj ao ro o > 

^ O fO CC o \D CD 
O *-*«-* C \ il 0 ( Vor ~* 
UOOOOntVlO 


O 10 *0 > 40 40 \0 
CD lT h O O <( 

ja < ta > i 0 occ 

uoorinm N ® 


t 


< 0 ( MCO ( U ^ r - 
XOiCCD ' O ^ OO ' 
(X ••••••# 

_J CO <f O P5 h C 
< I •— 4 r-* CVJ 


10 <> 1— I r- • (\) O O 

CD K If) O 4 ^ 

JOiOMDCia 4 
(j o o h n in vC <c 


I 


< a ( Vicracoco > 

l ^( j'(Mroocc 

CL ••••••• 

_j co 4 a ro > c 

<1 | *—• r— « (\J 


CD 10 fO CO 0J 4 (VJ 
H h * (O H c 
J AC 4 0 nC (O (T 
U o o h ro if »0 


t 


< ^ o ^ O \D (O 
X 0J 0 s O O' © © 
a. ••»••# 
JCO in <X (0 > 

< ! rii -1 


<0000000 

>0000000 

l L t »»•»»♦ » 

0510101010101010 


< o 
> o 
uJ • 

cc o 


000000 

000000 


000000 


<000000 

>000000 

(jj • • • » • • 

CD O O O O O O 


I 9 I I I I 


> > cc a o — cvj ro 

r -* ^*-*^*#-»(\ i ( VjfVi<Vl 

H ►-«>>>>>>> 

CO O'C'C'OsO'O'O'O 

a 

X 

3 

a 


> 10 \ 0 > COOO *~» 
o 2 ^ r* M CVJ CVJ 

n •^CDaOGDCDCDCOflO 

CO OvO ' DvO ' CvO ' O'O 

a 

z 

ct 


> (n 4 10 40 > cc 

S 2 H H »-* 

(Vj h 0 0 s 0 O' <? 0 

ro o 40 \o \D \0 >0 'C 

a 

2 

z > 

a 


6919 - 10.00 ? 0 • 90 .944 



POINT BETA ALPHA CL CO CPM CPM CSF CYM L/D 


COCXJCOOQO^ONDOOO^vCm^)^ 

< croO'o^r\jino>tCMr)H®inr f j 


000000000 *-H^«-»(VOh- 

ooooooooooooooo 

ooooooooooocooo 


I I 


fncDOO s f r )^ 0 '(vi' 004 ^r r )cr^ 

<H(vnro(yjOHOOHCOHOir 

ooooooooooooooo 

ooooooooooooooo 


I I I I I • I I I I I 


rH(\jn^Oir 4 NOnflC(\JMTvO 
n(Vjnoo^o*H^w^(\j ocm 
ooooooooooooooo 
ooooooooooooooo 


I « I I I I I I II 


o(\jooncc(voho(rm^aj>o 

aa(VJlTO' 4 lf!NO^(^CDr r )( t )(Vj 

NNCOCCCCflON^rtrt^iD^W^ 

OOOOOOOOOOOOOr-#^ 


I I I I I I I I I 


oo>t(ViH(vio^€^»-iH 4 in»H 

iriOjcvicr^oj^ccro-Hr^cDLpOi-* 

444 ^ir^a'Hir,(r(n<t^oK 

©ooooo©r-*«-*^<\Jfvjro<< 


mcDiDo«-«> 0 >±tDC>(\j<rr**<\j<o< 

o^irirna^Gon^somNflD^a 

V*(\JNDr-«>|)CF s OlDO<“OlO*-«GD'Or r ) 
_| •••••••••••••• • 

—•oj^trinininm^nforoAJcvicvi 


N<OC(V^O)^(^«Hir(VMVi(V)(Vi<fi 

OOOfHfHf^OOOO^rHOiH^) 

ZOOOOOOOOOOOOOOO 

>-000000000000000 

o*************** 

I • I I I 1 I 1 I 1 I I I I 1 


^H^^^cvjNwo'incoro^HO' 

o(viwoHHOoo(vn\iH(virn 

u.000000000000000 

i/ioooooooooooocoo 

O • * * * t • 

I I I I I 


0 ' 4 )»^ 44 *-<O( T )f 0 (T v (Vj 0 D*-<^C 0 

XOOOOOOOOOOOOO o © 
ttooooooooooooc 00 

o*************** 

I I I I I t I I • I I I • 


^(vi^r-cD^^nji^oirr-ojGoo 
no'inrfViHO'so® o>c(v^h 
INNCD flDtrO'MTfOOHtVjin OO' 
CL ooooooooooooooo 

o*************** 

I I I I I I I I I I 


ODDO^COOoNfiC oca 
HscooonivicDa^na^iMftj 
oiD<<iD'Cr-c>*-*<ccfvj>DOjco>^ 
UOOOOCOOi-»»HH CViOJ <*)(*)< 


f-aGCGDOjCDiT) ^ ri ^ *-*^C r )lD 

iO »hcd ^ no a irr—rocoLDiTiPiDO' 
r- 4 oa^ 4 (\<a'®ir(n^cDir»a 
o «-• (\i tv m ^ inf ^ k ® a © © o 


^nno^a^haco ^an^co 
n«oa«aK(SCDMHinio^ao 
j^c(ViCM 0 tf)< r )^(>'O(nair( r u><c 
uo^»-*(Vf r )sfintrvONNa:a'a'o 


« om> i/)rn ^crr-NCacfvo^fva' 
.-•oj^aaooc^ooooa'or^ 


IT r-» (\JinNCCHniTh<tn(\i 
III *-< rH m •— » »-♦ (\J (V 


ooooooooooooooo 

ooooooooooooooo 

• •••••••••••••a 

ooooooooooooooo 


<r-NC^roooroa'Ccojr-iraONOr- . 
x »-< ih *-i a ^ a 00 s OHOoaacc 
ci, • ••«••••••••••• 

_J ID fO *-< (VJ^KCDrirOlThOCOfU 

<||t H PH I«4 H *-» (V (V 


<000000000000000 

^OOOOOOOOOOOOOOO 

!!]#•••••*••§•#•§• 

QDOOOOOOOOOOOOOOO 


H(vi(n 4 ir)' 0 K®aoH(\jnvri 0 KQoaoH(vm^ai\OKciaoH(\j 

O 2 <C\ChhNKNKNh-NNCDcOCD 

OOOOOOOOOOOOOOO ID hnhhhhhhhhhhhhhh 

a 


r 

3 

CL 


Z 

3 

a 



RUN 366 


cD^a)Ka«(DiDeo^tMrHMa 

CiO0>£JN4f r )Ort(\i4( T )N»00'^ 

\^(Vitvji-*floa*OHino>o(\iO'^^ 

—*••••••••••••••• 


cv)4ininminin4 


^nroMMM 


^ n n O' 

CD CD CO O 
Q O *0 4) 40 

n in Hino 

J • • • f 

in in 4 


4 flO (VI O r-1 «H ^ 

0 o o o o o o 
20000000 
>0000000 

o****««« 

1 I I 


oror^ojso^foin 

OOOHOfOI\J\C 

oooooooo 

oooooooo 


9 I 


•4 4 CM 4) 
*+ o o o 


> o o o o 

o • • • • 

I I 


44 fU 4 >aoincoincD> 0 '('J(V)h-<o 
P-OOHHOHHOHO^lT 4> in 
14.00000000000000*-! 

</) o o o © ooooooooooo 

(,)••••#•••••••••# 

19 I i I I I 9 I 


O <D O' CD 
4 (U © © 
|L oo o o 
in o o o o 

o • • • • 

• I I 


CWl T )(VJ*-i^^»HirH(?' ODOK (VJ 

mm^cvjcvjo^cvjcvjm^cvjojoj — i 
2000000000000000 
arooooooooooooooo 

o**#***t*«****t« 
19 119 119 1 


4 4 40 h- 

K ^ H O 

2 0 0 0 0 

oc o o o o 

u • • • • 

I 


i0O\0(\)OONNKh4h0'(fiH 

'Ca\0(Vj®N»nmnncDo^no 

ISNflD a MTHhohOOiT 

GLOOOOOOOOOOOOOOO 

u«*«************ 

I I I I I I 9 I I I I I 


(Vi(*MVl< 

#H rK IH 

X O' O' co 
cl o o o o 

o • • • • 
I I I I 



o 

o 

h- 

© 

O 40 

GO 

40 

CM 

o 

> 

4 

OJ 

> 

GO 


4 

K 

%o 

*-« 

O 4 

•-HI 

in 

40 

r— » 

K 

(VI 

oc 

4> 

co 

o 

in 

4 

4 

in 

40 > 

O 

fH 

4 

€0 

t-4 

4? 

o 

<0 

OJ 

o 

o 

• 

O 

• 

O 

• 

o 

• 

O O 

• • 

o 

• 

pH 

• 

•-H 

• 

pH 

• 

OJ 

• 

OJ 

» 

m 

• 

co 

• 

4 

* 


O' > CD O' 
4 OJ O' 

o in in O' > 
a o o c h 


in oooa oir 4 'C'C'C^fo o 
(VOO'K on^tHHtVoOyt N 
j n ^ ^0iT4iHa‘>cn<MrrH® 

uo^^tvjn^ifur^NNccao 


O' 

otniviK 

in 

CO > 40 © 

4 

J (Vj H (*) 

o 

o o oj m > 


<K>oipstcc(vj(roa'r^o>CKvOa5 

T H »H rH O' O' © O' © © *H H O O' ^ N X H 00 O 


CL • •••••••*•••••* CL • • • • 

j irrn r-i rvjin'OO'— troin>ccec\i _j in r- ro 

4 111 *M f-t r-4 H M (\J (\j 4 | *-H 


4000000000000000 

KOOOOOOOOOOOOOOO 

(^••••••••••••••* 

03000000000000000 


4 0 0 0 0 
1-0000 
Ui • • • • 
CD O O O O 


H CO 

<r 

o 

tf-H 

(VJ 

CO 

4 

in 

40 

> 

GO 

O' 

o 


CVI 


9 - 40 


GO 

O' 

2 O' 

O' 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 


p-H 


OJ 

r in 

in 

in 

in 

m oj 

OJ 

n 

co 

CO 

CO 

CO 

CO 

ro 

fO 

CO 

CO 

CO 

ro 

ro 

GO 

H co 

ro 

CO 

ro 

o r- 
a 

0 - 

> 

n- 

> 

> 

r- 



h- 

r- 

r- 

> 

r- 

9 ^ 

(0 

O K 
CL 

r- 

r- 



2 

oc 


7360 0.00 18.98 .9144 .3086 .0150 -.0004 .0014 .0002 2.9629 

7361 0.00 22.77 1.0443 .4229 .0512 .0022 -.0051 -.0020 2.4692 



POINT BETA ALPHA CL CO CPM CRH CSF CYM L/O 

7462 0.00 - 5.11 .0403 .0541 -.0892 .0042 -.0020 -.0011 . 7*54 


sfoo^cco 

orvMw^> 4 pf^i-«co^r-^roir>c\j 

<otna><\j*fin<ftn*<cc<K< 

OflOHaO'^MVI^^^nONin 

<\jmininirinir^>*mmm<v(\j 


OOOOOCOOOOO<\J*-«(\J 

OOOOOOOOOOOOOO 

oooooooooooooo 


• I I II 


oinco<*-«<\jmm(\j<ro©ip(vi 

(VlHOHNWOHO4l\Ji)Of0 

OOOOOOOOOOOOOO 

oooooooooooooo 


I I I I I I II II 


mh-oojmm<'ncvjco^in<w 

4 ^(Vl^O^^W(\J^(VI^OO 

oooooooooooooo 

oooooooooooooo 


I I I I I I I I I 


<*mcD^>*xC(Vl(V}trCOO''£>N'CD 
ro in cd ^ ^ o n <c m in in *+ < & 

O^^OOOCD vDin^MHO'H 
OOOi-^rHi-tOOOOOOOO 

• ••••••••••••• 

I I I I I I I I I I I I 


®H(nococoo(MDn 

ooofMorvioocDococDinooj 

ooooooHHHtuwwm^ 


h- ^HCDOHinfn'fi'OHNitcD 
(vjinn^rt® ^M^oocc^n 
OCCMTnoN'IO«^ 0 ''|IV 
•Hrttvm^inin^i^hcocc^o 


(VHMa ® OOOO OH^O® ® 

• ••#•••*•••••• 

m *-« (vnrhO'Hmn®a‘o(Vj 

| | H H rH r* *■* CVJ (VI 


OOOOOOOOOOOOOO 

oooooooooooooo 

• • ••••••••••• 

o c ooooooooooo 


®vC'n'C'£)'C^)r s f**h“h“h , h*h“ 
h* N h» N h* N h* N h* h* ^ N N n* 


z 

3 

oc 


HaossMVHincwoeDin 

OW^MO^a^'t^tCiMOCD 

o^(ur)^cD^ 4 (viir^in^(no 

\Hhcnm(Mno 4 ««(MnMh 


o in © m © m co o* < h h 4 m 

00f*000000^*00(\J(\j 

Oooooooooooooo o 
>>00000000000000 

a ••••*••••• • •• t 
III II 


^nHO\oo® ^(Mnnna^ 
Hn^inromwHooon^® 
u.00000000000000 
tnoooooooooooooo 

u ••••*•• t * •«•• • 
I I I I I I I I I 


*>~ 4 CV!F'»r'»*~i<\jcv}< 0 '*cuinin'i> 

ntnniDMMHHOHHHHH 

xoooooooooooooo 

ocoooooooooooooo 

O • • • • • • • > t • 8 8 * • 

I I I I I 


\oin\DCMn 4 in®n(vi^^^H 
4 ® an^M^Hvcotn^soo 
I(M^aoOHO^Nh« 0 ® 4 M 
1000r-*»-(#HHOOOOOOO 

088888 ** 8 * 88«88 
I I I I I I I I I I I I I I 


HfO'nMD®inin 4 (n(vj(vi>o 4 

oin 444 in^(con 4 (MnKh 

OOO OO OO OHHHH|\|(Vjr) 


no 4 ®wo' 0 'h-o 4 ®ninO' 
a®h>®o^®(\jH®HM 4 ®in 
jin(\jo*^ 4 ^a®noM»)®o 
OOwH(Vl (*)4 4 in®hN ®®0 


4 S 0 '®H( r )HH®O®i-i 4 C 0 O 
X O 0 s O O O O' O O h O Ch h 

CL • ••••••••••••• 

j®nn minr^®i-»mint^ccfu 

< I I I ri H rl r* (VI 


<0000000000000 

OOOOOOOOOOOOOO 

UJ************* 

GDOOOOOOOOOOOOO 


K^in>x)f^cooo^(Vjm<inNO 

O ZOO'O^O^aoOOOOOO 

o Minininimnin® 4 )®^®>c® 

a 

z 

3 

DC 


7608 0.00 



o^*^tnir*>o<inor\jino^^-* 

9 O< 0 n**«~Mntnooir<<nnj 

o®QDN(Vjr)in^'fl'Oi/)oo^oo 

Nnn^oo^floonMVNsroco 

_!••••••••••»•••• 

i rtfn^hKO)^tn^^fonfnw 


4 * *C 0 <\i n^ON^(VinC^KO 

~* 00000000000 ~ 4 <-«^ 

XOOOOOOOOOOOOOOO 

>000000000000000 

u •••»•••••••••• • 

III t II t 


(M\io 4 ^)N(Mn<vjonH®^in 
<\j cn <*> ^^ooj^^>tcvi^r^o 

XOOOOOOOOOOOOOOO 

c/>ooooooooooooooo 

(,)••••••••••••••« 

• I • • I I I f 


K^®r\iK>c®c 7 'a'H®^o(\jr) 

srmroir«n*-«^o^ 4 CMr\iCV(u^^ 

XOOOOOOOOOOOOOOO 

arooooooocooooooo 

I I I I I I I I I 


<>(r^a‘K^-t« 0 'cDMnN < <vj 

aooooooooooooooo 

I 0 I I I I I I I I « I I I 


rvj(Vi^waotnK<vi®^>^o)KK 

4 SnrtN\OHON«^lTMV(n 

o^mr)r r )f r ) 4 »c®o{»)yCo^O'-i 

OOOOOOCOCHHHMIVilVfO 


^^K®ocO(nfON<y*o»m^®w 

^(r^oinKniroDfocDooDiDin 

OK(U®®®H®®^lOr-<OMOCD 

Nin^^ooD<na>^KnflD^t«o<-<%Ofua) 


^ 00000000000^00 

XOOOOOOOOOOOOOOO 

>000000000000000 

a •••••••••••• a • • 

III 9 


^Mn^inan^ooO'^ WflOtfi 
fO<vMVM*)innooooHO®Hrt 
XOOOOOOOOOOOOOOO 
(XOOOOOOOOOOOOOOO 

I • I I I I I I I I I 


w®nin(Mr(r« 4 oK(Vj^H(vj 

irnM'tnHoowftKMWHHH 

XOOOOOOOOOOOOOOO 

erooooooooooooooo 

1 1 • 1 l • l 1 1 


®Ka®N® 4 otn 4 )MnH(vin 

0 ®hH®® 0 #yC®KM/)ir^ 

XKv 0 ®SKKMT^(nf 0 M^OO 

aooooooooooooooo 

(,}*••••••••••»••• 

1 1 1 1 1 1 1 r 1 1 1 1 1 1 


HO'®NNfOh®OHHO ®®0 

4 ®nroN® ® nh 
D 4 fonm(») 4 inNO*w®cwMn 
oooooooooo— »^*^cvrvif r ) 


M® 0 (VJKfVj®nHrt 4 r)H 40 

_J IT — » 0 ® MTHh 4 o® 

uooiHW(Vjr)^^ir®hh«^^ 

1 


<(TKM f )in^®OOS®®® 4 « 

Xr 4 «-t»H(^^OOOHOO( 7 k a t ®N 

a ••••••••••••••• 

j ir n iMinKO s ^rMT®cco(Vj 

<||| i-« H H ^ M (VJ 


XOOOOOOOOOOOOOOO 

>000000000000000 

QDOOOOOOOOOOOOOOO 


(\i ® ® h 

incvj(VcoK<fn<c\ja'>cvj<r r )< 

-i<vjir<\j0'Kin(vj€D^<o<ocvoin 

oooHH(vi(n 44 W®hr-®«<r 

1 


<>COOD^H<Vj<irir®O^CVJOO>< 

iHa^aoooooMoooai* 

&•#•««•••••••••• 

_j in c\j p / in > <x — » ro tr > o (\j 

<111 hhhhhWW 


<000000000000000 

KOOOOOOOOOOOOOOC 

QDOOOOOOOOOOOOOOO 


>ojro<iD'n>ooa'Or-i(\j 

> 2 nnnmmrofnfn<<< 

h mcococdcdcdctocdgdocod 

a 

z 

3 

a 


n < in 


> (V 

< < < < 

cn 

z 0 

od 00 ao a) 

n 

••* 0 

> > > > 

< 

0 K 

CL 


z 

3 

a 


fn 4 in®s«a'OHi\jf») 4 »n® 

OOOOO'O'OOOOOOOO 

00^(^(^000000000 

>>>>>>>oOGDGoaocoa)€D 



oj*><>*>*-«oocoojtO<ojnj~«<\j 

oj<noo<~*>fo~ 4 '*<®ooo' 

ofninflDfnao^Min^h^iruvj^^ 

_!••••••••••••••# 


o^Hro^irn^^OHflDHhoo 

OHC OOOOOO HO 0 (\I(VIO 

xooooooooooooooo 
>•000000000000000 
o ••••••• * 

II III I 


H^cD(VMMTMUO«ON 4 flOHir 

04 (») 40 Hnrt 4 H 00 (*) 4 H 

L»OOOOOOOOOOOCOO~4 

(XOOOOOOOOOOOOOOO 

u ••••••••• 

I I I I I I I I I I 


4 ^GDfl 0 O 4 f 0 M 4 H<flDH^^(\) 

coin<<ojo©©©oo^*o©^ 

xooooooooooooooo 

aooooooooooooooo 

o»********»»*«*» 









1 

1 



1 

1 

• 




0 

f 4 


^4 

O 


(O 

OJ 

oj 

^4 

> 


<r 

< 

> 


® 

*■4 


> 

rH 

(VI 

a 

< 

OJ 

i n 

a 

#■4 

0 

01 

ro 

X 


O 

O 

O 

*-» 

^4 

0 

a 

CO 

> 

a 

in 

< 

ro 

#-* 

a 

0 

#«• 

*-# 

*-• 

•-H 



0 

O 

0 

0 

0 

0 

0 

0 

0 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

« 

1 

1 

1 


< 

> 

in 

ro 

^4 

OJ 

© 

r-l 

a 


© 

CO 

in 

> 

a 

0 

in 

< 

a 

< 

< 

a 


a 

> 

<> 

ro 

sO 

OJ 

< 

0 < 

<r 

< 

< 

in 

a 

> 

O 

H 

< 

> 

*■4 

in 

0 

a 

0 0 

0 

0 

0 

0 

0 

0 

O 


^4 

*■4 

OJ 

CVJ 

OJ 

ro 


«nntf)^tnn<*)tfwvi 4 in(vi© 4 tf) 

a 4 O‘<VJf 0 «K 4 « 4 <*)^N(n 4 

ooo 4 H 4 inmnoK^H(^aoN 

\ 9 (WNH( 0 M»)KhN(\JUMMno 

• • • 

rH*iHH 4 KcoN^iru> 4 DrofO 

I I I 


o<H*)H 04 inoh(vjirt 4 ^)h 4 

HOOOOOO<HOO^HH(Vi 40 

Xooooooooooooooo 

>000000000000000 



III! till I 


aao 4 inxin(noHtf)oNK^ 

n(VOHH(V)HH(V) 4 ^ 4 (V(\JH 

lkOOOOOOOOOOOOOOr -4 

(XOOOOOOOOOOOOOOO 

1 ; 1 1 1 1 1 1 


cD(MMnm^flDinrooir^d)(Vi 4 

if)(«)HHHooxr 0 h>OH*o(Vjo 

XOOOOOOOOOOOOOOO 

aooooooooooooooo 

I I I I I I I 


xoN\ 04 ino«in 4 ^o(Mna} 

awHMVj^inoow^co^rxn^ 

X OOOOOOOHWW>tlfhf)SOO 

a 000000000000000 

u»******»»*«*«*» 

I I I 


oDin^wnnofo^ncofloan^ 
O 4 f')(VMVj(\l(\J( T ) 4 ^CDOf f )vDH \0 
UOOOOOOOOOOiHH»-t(\J(Vl 


aroa'^ir^^^co^n^i^oir 

in*-*ojejojin<oj<®><' 0 *in© 

00 - »OjOJfO<<in* 0 >>CD«a»© 


<l # )H^ 0 '^HO\ 0 ' 0 'C»CO 0 'f f )C 
I(\)(\|HflO^OO^OOOOO^ 4 N 

(X •»»•••••••••••• 

.j in ro «•* ojir>cc-«(Oir>cc©oj 

<||0 H lH *H H H (V (V 


<0000000000000 00 
>000000000000000 

•• 

03 OOOOOOOOOOOOOOO 


K^OO^fOCDr 5 a*Hin®M(Vj ®4 

m<*>inoj®<*inin^foin®>«~« 

ja«H 4 (ViOMnr)^flOO)(VlN 4 (VJ 

U<HHOOfHf-t(Vir r ) 44 lT« 0 ^hflO 

I I I 


< 0 'O® 0 MnCTO 4 K« 0 f 0 4 4 ^N 
X«-«tVl^H® 0 ^ 0 OOOOOO 0 ^> 
d. ••••••••••••••• 

j inn h (\j 4 n ^ h r/ in n cc o iv 

<111 H H «S H »H (\/ (\J 


<000000000000000 

>000000000000000 

Ui • •••••••••••••• 

aooooooooooooooo 



> OJ 

ro 

< 

in 

a 

> 

a 

0 

0 

^4 

OJ 

ro 

< 

in 

a 


> OJ 

ro 

< 

in 

a 

> 

a 

0 

0 

•■4 

OJ 

fO 

< 

in so 

a 

Z to 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

* 

< 

4 

< 

* 

* 

-4 

in 

z 0 

0 

0 

0 

a 

0 

0 

© 

0 

O 

O 

0 

0 

0 0 

< 

M H 

*4 

^4 

•■4 

r4 

r4 


*-4 


^4 

•■4 

•-4 


P *4 


0 

H OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

<0 

ro 

ro 

<0 

ro 

ro <0 

4 

0 a 

a 

a 

CD 

a 

a 

CO 

a 

a 

CD 

a 

a 

a 

a 

CD 


0 a 

a 

a 

a 

CD 

a 

a 

a 

a 

GO 

a 

a 

a 

a a 


a 
















a 














z 
















z 















z> 































a 
















cc 

















POINT BETA ALPHA CL CO CPM CRH CSF CYM L/O 

8423 0.00 - 5.15 -.1811 .0479 -.0021 .0043 -.0057 -.0009 - 3,7812 
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POINT BETA ALPHA CL CO CPM CRM CSF CYM l/D 

2031 20.00 - 3.20 -.0431 .0141 -.0541 .0135 -.0723 -.0291 - 3.0479 
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POINT BETA ALPHA CL CO CPM CRM CSF CYM L/D 

2292 0,00 - 5.18 -.0831 . 0?17 .0079 .0039 .0003 -.0016 - 3.8234 
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POINT BETA ALPHA CL CD CPM CRM CSF CYM I/O 

3286 0.00 - 5.21 -.0380 .0351 .0284 .0079 -.0012 -.0017 - 1.1053 
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POINT BETA ALPHA CL CD CPM CRM CSF CYM I/O 

3639 0.00 -5.13 -.1763 .0257 .0379 .0050 -.0028 -.0006 -6.8682 
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POINT BETA ALPHA CL CO CPM CBM CSF CYM L/D 

4032 20.00 - 3.20 -.1343 .0143 -.0116 .0106 -.1489 .0167 - 9.3723 
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